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The North Ca^olinm Jar ine Educatipn Manual is a collection of 
teaching "materials generated by Worth Carol iira^public school teachers 
and university- professors under a tt^iyefrsktty of North Carolina Se { a Grant 
College project ent itled lf Man and the Seaeoast Dr'. - Dirk FrankenbergV 
is the principle investigator ; the Resource Unit. Development Committee 
project directed by Dr. William Rfekards of Nosth Carolina State* Univer- 
sity assisted with material production. . The manual'" is designed to help 
middle school teacher s pup , mar ine perspectives i^pk their ■lessons; The 
activities can be modified for higher or;. lower gradeV* \ \ 

, ^ This i. . wual consists of separate ts which, 9 over environmental , ' 
aspects c- a coajt such as geolo|yi ecology^ and seawater interactions 
and' mot ionn , Additional units cover facets of coastal communities ajid 
economics, history, anthropology,, art X jolklore , ancN lite^atutfW* 'An 
appendix provides information on keeping aquaria, sta^e and f eHe'ral * 
agencies, field trip guides and f ilm'c'pmparty addressed ^ 

We wish to acknowledge . the cboperation received from other 

marine education projects, Nojth Carolina Marine Resource -Centers , 
NortrKCarolina -Department of Public Instruction, fcfaj^ionki Marine Educa- 
tion Association and many people^ who have cbntri*bu 
opinions. We wish to , espec ially thank' those people 
contributions made this prpject possible — the fo 
teachers : „ . -< r 
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' The-Norjh Carolina Marine Education Manual developed through the 
interaction aritf involvement of people interested in marine education* 
UNC Sea Grant would like to continue the involvement by inviting* your 
opinions and suggestions for topics and activities*. * ' lit this way, we, 
^an rema in --responsive to your needs Vith new additions to the manuals 

* „ . ■ ' ■ . ' ' y - , - , ■ ' ' * 

Please address your comments to: -UNC Sea Grant College/ Program 
■ ■ . Marine Education Specialist 1 

, <■ North Carolina State University 
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SECTION ONE 



. BRACKISH WATER .AQUARIUM . * . 

. m ' * , - " ' " 

A brackish water aqwarium is *s implex to set up, maintain and cheaper 
to operate than a marine aquarium. It illustrates .the type of ecology, 
particularly t|& animals, which is, typical to North Carolina * s 1 sounds s ii 
and estuarieji* 1 . * . 

Most aquarium systems try to picture life in the sea from those " » *»" ? 
found within .a coral 'reef community . Coral reef fish and invertebrates' 0 ' 
are beaut if ul* but few of us have the opportunity to ^xpiore reef en- 
vironments in the southern latitudes. A more realistic aquarium which 
has more educational^ yjalue would illustrate North Carolina 1 s waters * 

The four most typical communities of animals inhabit the waters 
rifear the beach, in the estuaries, in marshes ,and on or 'around rocky * 
substrate or piling t Most animals living near; the beadh, e.g., mole 
crabs, sea perch, eonquina clams* do not survive well .in mos^t aquaria. 
Consequent ly , emphasis is on the estuary, marsh and solid substrate 

* communities * These are usually in river-diluted sea water, which is not 
nearly a-s salty as the ocean. This type of low salinity water is called 
"brackish, 11 thus the brackish water aquarium* For more information on 
estuarine environments, refer to Unit III, Ecology (Mauldin and Frankenberg, 
1978 * UNC-SG-78-14-C) and Seacoast Life (Spitsbergen, 1980, North Carolina 
State Museum of Natural HilTtoryT* "~" 

I, CHOOSING THE AQUARIUM TANK i '■ ' _ ; 

Aquarium size % 20-gallon, all-glass tanks are suitable * Larger 
sizes_ provide more space for both inhabitants and substrates and more 
stability* For aome exercises, one-gallon, wide-mouth jars can become 
small aquaria. /Remember that the water environment is easily disturbed 
in this amount of water* Because the water is "brackish 11 not sea 
strength, aquaria which are not all glass are also acceptable. 

Costs: All-glass aquaria generally retail at about one dollar per 
gallon up to SO^gallon size. Then the cost increases dramatically due 
to the higher quality glas's required, 

II. WATER QUALITY SYSTEMS l 

Brackish water aquarium systems do = .not require the high degree of 
filtration and circulation of the marine aquarium. Elaborate underjgravesl 
filtration is not necessary. 

* " ■ . / ' ' 
Filtration! Filtration ffl the large aquarium removes only particu- 
lates and provides a good current to break the surface tension and allow 
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the. free exchange of gases to oxygenate the water. Additional processes 
keep the bacterial balance to maintain water quality. Filtration is not" 
a substitute for water changes, 

\To remove particulates , an outside power filter should be attached 
to. the side, of the aquarium* There are many brands on the market s* but ' 
type is more import ah t than manufacturer , Recommended is the direct 
drive filter which sets up its own siphon by the intake tube's abutment 
to ,i we\l 1 ins ide the filter, near its bottom- Below frill be a magnetic- - 
driven Sjmpeller that pulls ^water into\ the aquarium, even when the water 
level is\ faff" below normal* The latest models have magnetic .pumps with 
no moving mparts . Among thenv are the Hagen AquaClear 1200 and the Living 
World Dynaflo Power Filter 10/20. 

: Some filters have compartments for filtering material. In such cases, 
one compartment can be maintained with a filter floss that is allowed to 
^become impregnated with dirt and is occasionally rinsed under a ruffning j 
tapV but never thoroughly cleaned, "Dirty" floss in the outside filtra- 
tion unit is important as a bacterial beds A reasonable substitute is the 
use of an inside box filter with floss and/or shell hash, powered by -an ^ 
air pump* This^ provides a small area of undergravel filtration to contain 
the bacterial population, thus freeing the outside power filter for* action 
on particulates only. 

Air pumps retail from five to 25 dollars, with the smaller ones just 

as effective as the larger ones, but pumping less air* Outside filters 

range from $15 to $50 or more for the very large units, but the less fxpen- 
sive ones are quite adequate for the brackish aquarium. 

Water Source! Water lource for a brackish aquarium can come from the 
coastal habitat itself or by diluting synthetic sea salt mixes* 




Brackish water from sounds and tidal creeks is about half* to one- 
fourth amount of salt as found in the open ocean. Ocean water is about 
3*5% salts usually no'ted as 35 o/oo (parts per thousand) or haying a 
specific gravity of 1*025* A hydrometer is an inexpensive instrument 
obtainable from aquarium shops or biological supply companies to mea- 
sure salinity in specific gravity^ (Figure 1)* ^ .' * 

FigOrc 1, Specific Gravity Unit Reflect Salinity 

rometer Read i n g Salinity at 65° water temp * 

ip*g 1.000 0 Freshwater 

1.005 8.2% 

1.012 17-4% o/oo Brackish 

1.018 ' - 25.4% 

1.025 34.51 Seawater 



Estuarine animals can tolerate a wide range of salinities (8^26 o/oo) 
while many fresh water animals ajre restricted to water less than 7 o/oo 
and man* ocianic fish and invertebrates cannot, tolerate salinities much 
less than 26 o/oo for extended periods. 

Mixing Brackish Water t To mix water with €aa salt for a desired ^ 
salinity requires some calculations* Accuracy is determined with a 
hydrometer, 4 This is a good'math exercise for students, 

/determine volume of aquarium* (1) measure insida dimensions (height* 
width and length) in inches ?i (2) multiply height, width and length* then 
divide by 231 (231 inches/gallon). When measuring dimensions, subtract 
or\e inch for clearance from rim and 2=3, inches from bottom to allow for 
displacement of gravel and other objects (Figure 2) . 

/ 

Figure 2, Mixing synthetic brackish water from sea salt 1 

Weight (@ one pound) - - ' 
sea salt Gallons Water Specific Gravity 

one pound 3 1*025 

one pound * 6 ^1.012 

. 4 one pound 12 ^1*005 

Brackish water range » 

Cycling Aquariflm Water : Any aquarium, whether freshwater or mar in,e ? 
will undergo a bacterial alteration during the first weeks. Two types of 
bacteria multiply to handle the animal waste* One changes the very toxic 
ammonia from urine to the less toxic nitrite. Another changes nitrite to 
the non-toxic nitrate. Nitrate will build up to an unhealthy amount un= . 
less absorbed by aquatic plants or removed by partial change ,of aquarium 
water - „ * 




, i V. Although some algae in an aquarium is healthy, too- touch is un- 
sightly. Some algae will be consumed by fish or invertebrates, but 
then recycled by the - ammorfia agajin* Most algae ,can be removed by\ 
scraping it from -the glass*. 

, . i » - t t * * 

A gobd practice is to, change a quarter of the water once * a month i 

or even better 'to^ change the same amount every two .weeks. This keeps 

nitrogen levels and other pollutants low, by dilution. ^ It also enhances 

thfir health of the aquarium by stabilising the pB and replacing t*raee * 

<ements use'd by . the .animals. ■ ;„ . 

III. LOQ^TIN^ ANO\5ETTING UP AQtJAllIUM* 

• ' Location of the aquariumr Some indirect sunlight is, important to 
promote the growth /of green, arid brown algae* yfct positioning niar a ," * 
window can encourage excessive growth,/ Position ? to protect from extreme 
heat or cold . f " . 

Light .source : Artificial light can be used'to supplement natural - 
light* This requires the use of an electric timer, which turns lights 
on and off for a total exposure of 8=10 hours. Plant-stimulating flu- 
orescent lamps should be avoided as they promote- the growth of ribxious 
blue-green algae 1 . Cool white or warm white fluorescent lamps are suit- 
able and incandescent light (uncolored bulbs) is considered very suitable 
although they provide a source of heat* For either type of lamp, a ratio 
of five watts per gallon should provide sufficient supplementary light to 
maintain a reasonable growth of green and brown algae* If an acrid odor 
is detectable -by close inspection, assume that blue-green algae are pro- 
liferating and either increase the wattage or change the quality of the 
.light away from 5 fluorescent-derived red rays* Blue-green algae .are 
seldom, a problem with incaftriescent lighting, . - '• 

Protection: The aquarium must be protected to avoid potential prob- 
lems in a classroom environment* First, it requires a stable platform 
r _a^ch as a sturdy table or, in the case of aquariums over 20 gallons, a 
heavy iron stand. ^ It should be out of the stream of traffic, including 
walkways, corridors or ' doors - 

■ The aquarium should be covered with .a glass top to prevent salt 
spray from reaching the source of . ar t if ie ial , supplementary light and to 
prevent the accidental or purposeful introduction into the aquarium of 
foreign materials. Finally, it will occasionally prevent an inhabitant 
from leaving the aquarium. - 

Temperature* Because the aquarium is stocked with native animals 
subje'et to a wide variety of temperatures, no heater is necessary as it 
would be for a tropical aquarium* However, in order to promote breeding 
activity, especially during the colder months, supplementary heating may, 
be .required ,% A thermos tatically* controlled electric aquarium heater, 
with the tuft length appropriate to^the. depth of the aquarium is best* 
The ^generally accepted ratio is five watts per gallon for a tropical 
aquarium, and this is also -suitable for a brackish aquarium up t$ 20 gal- 
lons (100 watts). Beyond 2p-gallon size , increase the wattage by half 
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;ith»; y^a t"e 4P : "gal 1 6xi8^\ -;13G'3*a fct s ) y and never exceed- ISO; : yatt-s. -per theater 
1 1 r m M.' 3be 1 1 e r with large aquariums to use t#o of three, heater § located at 
different points * along- the backr of the aquarium* Then f a Malfunctioning ; * 
thermostat : '^£il.:be;'Unl T i^ia.iy; to Overheat the aquarium 01 allows it- to cool : 

[ down too- far - . - ?l •; - : • .. ... 1 ;. : •'** r, ■ 



IV..--- SUBSTRATE : 



* Choosing the substrate s As^a brackish water aquarium is home to , * 
brackish wat£r ihhab it ant s, 'the set-up of the bottom material ~of -such an V. 
aquarium appears to violate the s imuia*tion of the natural environment . 
Most es tuarial organisms are associated with sandy; sand -mud or mud bofctpm 
Habitats , typically !with aquatic grasses' or shellfish rubble * Grasses f l ; \ 
while important as food, substrate, territory markers and hiding places , V 
would not be used in an aquarium* The less* organic «mate#rial used in the - \ 
aquarium, the lower the probability -of sudden decay" and destruction of 
the community, * V .- *' ; 

. - ' ' •* " * jg- . fc- s . • • : . ; - "1 • " - - • • . •" ' * ' • • -..'••••_.» - ' " ' " s = -.-■*»--■•••;.••.•_ 

. . * ■- . : •"• '. • 'vsl'*.-- • -, . •. -' " ' ' •' v, : " • - = •='■•■ "■=»*■ ■**''..*••■'"-'.*, *= s ' . - . - . -. •.' 

An ideal; substrate for a large* aquarium (-20 to 50 gallons or more) _S 
consists of a thin layer of sand, anH gravel mixed with v crushed shell , 
no more- than a half *-in'ch in depth* arid ^prefer ably not that deep * "The ~ ■: '. 
shallower the layer, fhe, more likely it is to remain rich* in oxygen* "* 
It is only necessary to provide a granular surface of shifting materials , 
not to provide any depth to this surface • A small amount of garden soil 
may be added , in the^bugjL amount of orife cup to two square feet of bottom 
surface* Certain fishes ^id invertebrates use soil (mud, silt) in feeding, 
as a, source of food (many organisms will grow in the material) or for ■ 
mastication- - In addition, the dark coloration will enhance the color a- . 
tion of the f ishes' by causing them to adopt darker coloration than they ^ 
would display if they were .restricted* to a light background. This is 
different from a mar ine aquar ium .in which a 3 -inch substrate is recom^ ' -= 
mended,:; : ■■ ^N^ . • 

:•" - If a^ field trip can be arranged , this association to light and dark 
substrates should V be pointed put to ,£he v ' students Light backgrounds-, 
such as* open sandy beaches , will y ie Id pr imar i ly silvery or pale "animals , " 
while dark backgrounds, such as the/ var ious habitats in the sounds, will 
yield a vapreTyof^ dark and light colored, ana* often very strikingly- 
colored animals . 1 - ^ " -v v 

A bare, bottom aquarium is hot desirable because .it is not natural 
and fills to provide sand for mastication in "the intestines of the in- 
habitants * Deep sand or mud tfends tS develop pockets of anoxia, where 
"anaerobic bacteria grow* producing hydrogen sulfide gas ("rotten eggs" 
smelly arid acids which may lower the .pH: of the aquarium water from its 
normal alkaline range of 7*4 - 8-0 into the 'acid range (below 7-0) - 
This will stress and eventually kill, the aquarium inhabitants* Thus, 
deep substrates should be reserved^ for* invest igative purposes in gallon 
jar aqu§riums. ;• .? ' . 
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* Decorations : Decorations serve no purpose in a brackish watef . 

V \ aquarium. On the other hand, judiciously selected materials can TOth 

• ; enhance the attractiveness of the I aquar ium and provide territory markers y 
•.. spawning substrates, hiding places ^nd behavior stimulants to the fishers . 

- and invertebrates, ** Seashells are most natural , if used sparingly, but 
of ten, s erve to collect de cay in g mat e rial s - which can affect -the pH o f the 
aquarium. Certain unnatural materials can provide refuge and behavioral 

.. stimulation for the inhabitants without the risks of natural materials . * 
•" * Non— me t a 1 1 ie r.o eks , such as qu ar, t z and s and s t one * ■ c an be used to con- . • 
f • struct ;eaVee -arid rubble piles, but Jree access should be provided to the 
J fishes and invertebrates so that they can pursue foods that become lodged 
in =- the corners . / v.. '..<■'''• _ / • f - • v :. * \' 

Rubble piles -should consist- of only a few layers of large rocks, ■■■■ 

- * thus assuring free water passage and , inh abitant , ac cess to a 1 1 |ir ts -• 

' ; Bricks with* holes make excellent caves . PVC pipe of various dimensions 
can be cut into short segments : of three to six inches to serve: as* caves 
Synthetic knit t ih&'. mater ials such "a s ny Ion orT or ion yarn can be mind le d " 
arid , cut into mops Wnd floated with a cork or a piece of styrofoam;or 
a 1 1 owed to remain "s unken on the bottom, : This mate rial will be a cce pted 
■ : by many fishes as a plant substitute for spawn Thus , a combination 

V of hard substrate caves/ and yarn mops should provide just* those materials 
'■which will allow the fishes . to conducts reproduction in the brackish water 
. aquarium, U ..This aspect of the : braekish water^ aquarium, is read ilx .designed 
and almost invariably successful, and greatly increases the value of a 
brackish aquarium over a marine aquarium, in" which breeding is a- rare ~ 
. . . '. event. _ ' . '■ ... " •. '• . 

After all substrate and decorative materials have been added and 
displacement is complete, the water level can be marked on the outside 
of the tank with a marking pen. When the level drops fr^ ■ 
it is brought back with tap water ; \ ' "" " 



V, ".STOCKING THE AQUARIUH 

Two options exist for stocking aquariums t collect your own creatures 
of purchase them from ? a fish shop, bait shop or scientific supply house . 

.'Scientific supply houses provide a wide assortment of brackish and 
marine animals , which should be judiciously selected* for normal habitat 
(estuary vs . —ocean) * predatory, behavior or omnivorous, habits , cost , and 
principles to be demonstrated. For these reasons, there is no adequate 
substitute for the' field trip. : .... ;'. / 

' 5 ■ ;' ' • . ; ' . : *.■.•.'. * • .',' ■ ..• ' '/ : 7 "; 

Initial stocking of the aquarium requires care. During, the first , 
two weeks after establishment of the. aquarium system, only the hardiest 
of animals should be introduced. These animals have to tolerate higher 
ammonia and nitrite levels present in the new water>. For example , marsh 
killifisn and grais shrimp are much better than snails , starfish , sea r 
cucumbers , silvers ides , lookdowns , clams and oysters . It is important 
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* ,tQ. introduce oiily a few ore a tares initially* Once the first animals 
have been introduced successfully i wait* about two more weeks before 
stocking others> Note : the number of animals in ^aquar ia is cruc ial 
>:to s ;itj5 health • A' rule of thumb is one, inch o£ animals per one gallon 
i- of water «^ ■ °~ ?V ./ : ' '-. ' V.,'. ; ='-. - -v. : "_=v . ."V:-*- "• . ■ = . : -- 



(Nassarius) 





Common At Ian tic 
* Sea Star t: 
(Asjt&h ^ 



— ;. Brackish Water Aquarium Inhabitants ; 

,Fish ~ Kill if ish family, livebearing family, goby family* 

• ■ •• • - . • " ■ . * • . ■ : •• ...... ' T 

Of the killif ish, the mar ah mummichog ( Fundulus heteroclitus ) is. 
especially hardy and inexpensive* Native to this coast, it is found * 
natU£ally\ in jti^al jBMsh^crMks and^ is e _asily caught in minnow ppts__ -C-, 
or small mesh seines / It is often sold ,as a bait fish in tackle shops 
under the name of killifi^h, killy , bull minnow or gudgeon, , 

The sheepshead, minnow ( Cypr inodon, var iegatus) is another., native 
marsh fish also^ found in tackle/bait ; shops • Males are gaudy with - • 
metallic blue napes and red or yellow fins with black edging--. Both 
sexes^have mottled sides- This species spawns readily in sunken yarn 

mOpS"-, \ " " ■ •"; -- •. •' • ■ ■"■ '. ~ : - ■ " -~- ; \ ' "■ - • ' - .- "" / ~" :: 

The striped kill if ish. ( Fundulus majalis) is not as hardy as either 
of the other species, is more often found on sandy bottoms and in higher 
salinity waters and is not a ready spawner. It too is commonly sold as 
bait and can be recognized by horizontal or vertical thin black lines 
on the flanks df the fishes, the direction of the lines denoting sex or 
in^Eurity * f :. j^^td * 





Common Minnow (Fundulus) 



shead Minnows (Cyprinoden) 



Livebearing fishes are familiar to aquarists who have kept such 
examples as guppies , platies , swordtails arid mollies • \ Two native live- 
bearers are the sailfin molly s found along the southern coast of North 
Carolina, and the mosquitof ish, commdn in fresh and brackish water all 
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available in* pet Is tores 9 as- are hybrids 5 of this with related ;spe^i©g , . ; -V. 
in a variety of-! colors from 1 albino to gold to, green to black • Native 
mosquir-of ish' (Gambusia aff inis) are not sold in pet stores* but may be. 
found in. almost any backwater or pond "in the Piedmont and Coastal Plain- 
It looks much like a colorless guppy, but occasionally melanistic males 
"are found arid these are very attractive. • " i '■■ ■ ■ V- r '\ 



-v. ; Gobies can- be purchased through scientific supply houses, but are 
especially attractive and appreciated when collected on field trips . 
They are found typically associated with hard bottoms and tight crevices, 
such as within dead- shells or living- sponges -or among discarded cans and 
tires - -_. ■' ■ = . **' - - ' ' ' /' : . - ' • • ; ■.=-..■'*■ . .•:• * 

Breeding, The live bearing fishes will produce broods- of ^ young ap- 
proximately every six to eight weeks in warm watery when well fed - They 
can be placed 'in gallon jars when heavy, in anticipation of dropping the 
spawn. If not removed to a separate aquarium, there is the likelihood ' 
that the fry will >be eaten by the other aquarium inhabitants - W" 

Killifishes, especially sheepshead minnows, will spawn in yarn mops. 
The eggs can be picked out with the fingers and placed in shallow dishes .- 
for -hatching, or the entire mops can be removed to separate gallon jars 
for hatching. The latter method is more convenient, but less instructive- 
Certain killifishes , such as the* rainwater killif ish (Lufcania narva) , 
♦ another native , prefer floating, yarn mops * r 

^ Gobies typically spawn, in caves , with the male guarding the spawned 
-eggs until hatching some two weeks later * Gobies "generally:* require a miri-* 
imum temperature of 70° F. to s t imulate spawning , although they will go^ 

through various phases of prenuptial behavior at lower/ temperatures - 

Raising the fry. Livebearer fry -can be raised dn powdered cc^mmercial 
fish food preparations, although they do be 1 1 er "on *" 1 fee baby brine>^imp, 
? Killif ish fry require live baby brine shrimp. ' Brine j^ir imp eggs and in- 
structions for hatching them can be purchased at any pet store*: 

J '*. . ■ . . . . 0;- - : . ■ : : ' * ' v - 

Goby fry are very .small when hatched and require both a moderate 
current to keep them in the water column (they are plankton ic) and food 
much finer than baby brine shrimp . This can be provided with the crea- 
tures that thrive in -green (algae -dense) water- A separate brackish \"- . • 
aquarium should be established (one gallon, is sufficient) that is. rich 
in garden soil and which receives intense light. Under these conditions, 
the water will shortly become green with floating algae, and protozoa 
will graze on the algae . These protozoa, while not vifeible to the naked I 
eye , will be sought by baby gobies* during the t first week of life. It can 
be dripped -into their own gallon aquarium several times a day, sufficient^ 
to keep the <goby aquarium slightly cloudy, but not opaque. At the end of , 
a. week, the baby gobies should also be given baby brine shrimp, ; but the 
green^ water feeding should continue for at least two more weeks - Only 
when the baby gobies are observed to haste^pink bellies, indicating con- , 
sumption of brine shrimp; may the gr^n watertfeedings be terminated . 
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^ J UMbiljitU^ caught : with dip , 

netijor other g^r : in coas t a J ponds and tidal creeks #* They make 7 excel- 

■'I lent aquar itim f ishe s • §nd c an be educational ; 'inhabitants ! pf the: brackish "" : "? 
aquarium due j to their ; u^sual style 6 are detritus,; ; > 

feeders and algal grazerf » ami both behavior s ■'. c ap: be observed in aquaria • ? 



Eels ♦ Young American eels are 'common-- • 
. ly collected ill coast ai habitats V They are 
enjoyable for ^ while , but tend to grow too 
quickly and too large, Th^ also have a 
. tendency to escape aquaria at night - when -. / 
they are most active. They always bury, 
during the day, ^nd for these reasons, 
American eels are less desirable, aquarium 
fishes , = 1 



E&I (Anguilia) 




[ 



■■i- Flounder , Several kinds of flatfish are found on our coast. Most 
of them require living foods and are thus , not good aquarium inhabitants . 
An exception is the hogchoker , a member of- the sole £ - family . This small 
flatfish will feed on certain non-living foods , It is a commonly sold 
fish in pet stores, under the name "freshwater flounder," v 



Invertebrates : arthropods, eoelenterates., eehinoderms , Invert e- 
b rate's , especially arthropods , e , g . , crabs and the small , dark-colored 
mud crabs found, are useful aquarium inhabitants. Hermit crabs Are 
especially delightful • Fiddler crabs tend to attempt escape in the u 
aquar ium *and are more at home in an amphibious habitat, Small .blue 
crabs are fascinating to watch as they ,are quite activfe and go through 
molts quite frequently, But they are very predaeeous . Thus , they will 
eat other aquarium iA abi tats and disturb the substrate * Small horse- 
shoe are excellent aquarium creatures and spider crabs work well , also , 
Host oceanic crabs do not survive , including calicc^. crabs and mole, crabs 
or sand • fleas - "*~ . ' "•?•"' ' • - • ' .="" -.^"7'.'"" V - 



Grass shrimp ( -Pa 1 aemone t e s sp.) can be collected along the edge of -'- 
a marsh creek or bought from biological supply houses • " They are detrital 
feeders and also eat brine shrimp, * - • . / • = . 




; : # 4 Grass Shrimp (Palaemonetes) - 1 ' 

Starfish, brittle stars and sea cucumbers can be 'found in aquatic 
grass, beds and on hard substrates. Sea anemones are usually attached to 
rocks, pilings or other hard surfaces, ' / •** -*-''-='.■,', k 
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, : M: ; 

Many invertfcbtate s are' native to Not tifc Catoiina"esC%t^ne are as > 
ChQosi ^MiJIv SfiWi%^peql^ns V -/Try:; to; dupli^ 

i Qm^^owmdLtdi^^^t found in^'br acki s h waters • Be c on s e 'miiide d };v;;-;'. ' ,v ."r.' r 
don l t collect in pub lie areas or take more than ^Lm Gala lisfi* ^ 

" Feeding * ■ , ^Exeept ^f^ffipuliet ( Mugil species) and the lyre goby- v _ 

/ QEvor^hodus lyr icus ) V yhifch both prefer detritus, all other Mshes will W 
v Te qu ire „ sUppTenient a! fee d jlrig * : M^t ihver v . ? 'il 

detritus/, but aj riumber'willWbenef it from add it ional f oods * Detritu^ o . 
\ deeayittg^ organic matter f is\ normally, a food source for invertebrates , but ;• 
rarely t isheg. ..- = The ; value vdetritus is in its coating of bacteria om ■ j 
the i Jpartiteles of decaying plant matter making up the" material • The coastal 
EOne animals consume the decaying plant material,, but actually ,derive their 
: ; - nutrition from the adherent bacteria. ^ ^ V - - \. : ; ^ = 

s f Th^ee categories of supplementary foods are used in the brackish 
aquarium: A^f- ' - • " -.< ' . '■ ■" . \\ .\ . - 

V; ?1. ' Live foods » A£ive: brine shrimp may be hatched frpm efegs purchased 
at^pet stores* Instructions for hatching are given on the containers * 
Live br ine shr imp ? are "eaten by f ishe s -,- worms , small anemones .and bivalves V * 
They are essential for- raising young of several Icinds o^ fishes . Adult 
brine shr imp may be purchased at some pet stores , but/ are expens iye ' and 
not necessary; Adults are use ful* for those f ishe s^ehich sear ch out and — - 
prefer living foods, such as seahorses , pipefish and hogchbkers > An ' 
.. alternative live food for baby fish are the minute - nematodes known as 
"micro-worms." Cultures may be purcfiased from pet stores and are easily 
maintained . . \: ' ■ ." . V'" v •* • - . • -v 1 .'..-' ■,'? 

2. Dried-f qpdj_ » .Several forms of dried, prepared foods are sold at 
pet stores . Especially nutritious are the various- preparations of ^ toi^i 
or Euphausid shrimp, sold as ocean plankton, kr ill or simply plank tan. t 
Look for the name Euphausid shrimp on the label;: and avoid the large ijeqies 
such as Euphausia superb aV * " 

• - . • • '• ' : . , ;V _ ' • * '= - # = , " - . ' . . ■ • ; '. • . . v " • : ..«'. ',_\. ;' _ ... v . 

Of almost equal value are the flake, food preparations * Some of the 
better brands include Kqrdon, Hill, Wardley and^Longlife * Avoid cheap ^: \ 
preparations " a*rid -always 15 compare ingredients - ^The bejt foods are" the ones 
which include 'mosquito larvae and calanoid shrimp with 1 e s s e t\ c on t r ibu t i^fts 
of cereals. ^Rreeze-dried foods should be avoided*, as should specialty items 
-'containing either a single -ingredient (except for kr ill,, which are highly 
nutritious) or prepared for a speciai*^rdup of fi^hei ^ (herbivpres only) . . , x> 

, Fresh foods . -The inhabitants will greatly appreciate bits of 

shrimp-, crab or fish, chopped earthworms or bits of seawbrms..^ v Cooked foods 
should, not -be given, and fresh foods should be* rinsed under a running cold 
r /tap to Wash away excess fluids before placing them in the aquariums Experi- 
ence "is the ^Ahiy reliable guide to feeding, but always avoid leaving excess 
food in the aquarium-; =; ^ - .. V ? ■ 
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i v Sick shellfish . r> A -s ickl shellfish is Yajfrldoiii; notidfedw Only after V: 
death^iir^t^^ 

1 ! tt^^e^^ariimai is;;readiiy: observe^ .•• 51 7 > 

: and:, shed ^shei't- casting) and *Jj£an oe removed or^j>llowedAtc>; rimain food 
i or LttheT other ere atur e s » '*'•': Bi*ra,lyes> howe ve r~ ^gSlW^fc ^r effiaiti cry p tic* and 
^deatti^may/ npt^ risks- ^ 

"y fouling the aqu^t^am .j Fol&Mih is re as on f "in>" add itipn ^ifco^^tiiKr; need for ' / : :/;V" 
V>s pax^£oi^^$S l i^ppd vih -iHe water column f bivalves; • ire^^uallty^^qtt. xieomffiended' ••'^ 
;. or the brackish /aquarium^ ,; - / r v v , : - r; - " ^ 3 : . V* ^ 

" Sick fisfa> A" fish that does not ^at will quickly-display symptoms 
. 4 : , o f i 1 lne s s , The s e may be clamped f ins , shimmying > hanging m "a corner _ 
^%at : a sha^^jahgle t hiding *v washed ^but coloration , white spots ,over the 1 >' ; 

^i^vopdy. and finV, fuzzy, growths, anywhere on the, body , popping eyes or bleached:; 
;1V>^ : ^areas on the body or reddish patches, oh the body or fins • * Wh i 1 B; many me d i- >• 
^^cations -are? oir the market ^ few of them^are of any value even in the early -il 
Stages of disease , The l>est course is to dispose ©f any sick fish, when- the - s : 
^Students are absent . Under ^ no" circumstanced should a sick f ish 'be feed to 
- r another- f isft £ vV^"' /' . • / "~'h & • ... ; > */ • > -.\-\ .. *""/,; . 

^ ^ can become unbalanced , causing all the ^ 

; - intiabitant s to become stressed - "Many stressed fish and invertebrates will «y,;" 
.-! . die with "no advancie s igns. of ^sease i while others will tolerate very* stress^ 
\ ful condi&i&ns f or^.iHoni ^ime : |ef ora slowly succumbing , V '-' ', ■ i_ * . " 

", '* --S. . ■'. . • • , , : -' '• : - C . - - '. ' \ *" * ..''*V -"' 

> : : :: - :'. - -' : ' ' S signs of a sick tank • ■•. .. ' l * ■ . ' " > , 

■ . ' • acrid odor to the Walter 

' ;■ . - v w strong, growth of s h i ny » 7 d ar k-c o lore d 

algae Cshiny color characteristic 

- *of bliie— green algae ) - , - : " - ] 

' •"gray coloration to the ^rlte^ :-~ 

y" m fuzzy growths on the botj 

• fish not eating " { 

r\ ■ '.' • shellfish not moving about 

■ ■ ' ■' • fish riot r eac t iri@ t o ^ s t imu 1 i^ : : t ; 7 - - 1 \- 

s 4 • suddeji, death of all members of^ " ^1 . 

. ' ; ! . -'• • one kind of animal ' " / " r'~' . 

■_ J T Check-: th&^o 1 lowing : ,^pH » temperature $ f wa t e r le ve? > de ad bodie s_ lodged _ in_ 
the decoraitions,, filter >s4ogge'd or running slowly, aquarium too crowded , 
new inhabitants added recently ( introducing disease) $ oyer feeding" and 
last water change date ,; .. f : : - 



v/. 7 --v;- 



SECTION TWO, 



y; ? ; :~r • ; ^ths-^rine aquarium , v - ; . . : v • x >^';,>v 
:■ ;\x -:;y - . , V". V " "■>"*■ V "' : : - :-v l^y-^-y 

= ( A -mar ine; aquarium/ takes more mon%y care and patience ,'thin i ; 

brackish aquar ium sys tern * However , you can teach about the sea from a # : 
classroom setting by* hamng, a mkritie aquarium. lAving marine, animals - 
are fascinating . to watch and they constantly demonstrate behavior and 
biological relations'hips . Then J the water in which sea animals * liv<# " ^ 
adjusts to envaronmental jjpessures . Many of the changes in se# water 
can: be ' measured : -j salinity, pH ^-nitrate and phosphate., dissolved oxygen 
and temperature » ' Monit oring an aqu arium is an interesting investigation 
in itself. ; '-' }•■ ' y ■ >•'."." ;.• . ; 5 • : ' ■"• T >-- : _- ■ " >A*. ; . \. - 

. .Setting up a marine aquarium requires an initial expense (or dona- 
tion) , care in* its placement (not too close to the radiator," door, 
window) and regular maintenance once established * Students ate usually, 
interested in working with aou aria and can provide most of the ma in ten-, 
an^ and monitoring help* Your aquarium should be at least a '20— gallon 

^tank. Some suggestions ;to aid- andr encourage you are g iven be low * " - 

x a- Prepare the tank : - : ' Obtain . an \all-glass aquarium without a metal 
t f rame . Most marine organisms need **a lot of \ water so be sure^the aquarium 
will be* big enough for your purposes . The usu^al size is between 10 and 
30 gallons . Wash the aquarium with tap water and t^ien rinse it with 
sea* water* * ,■■ \y - - ' ■ * " „ 



- * "b Install the filter :, Place an undergravel filter - inside the 
aquarium and/or attach 'a pump-e£rculating filter to the outsideV of ,the v 
aquarium* The more water circulation you can provide the -better . If you 
are using a box or outside filter^ then you should also install an air \ 
stpne to provide additional aeration*^ ! . \ ' 

>■ Valve . *•' v ^ 

fjla^tic Tubing 




v Spa 



pace 



Bottom 
Material 



SUBSAND FILTIR 
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^abqut 5 jam M 



Crushed 
us iiig an 



rravel ;s 



pstrate :? Obtain *a q^ant^ty- of calcareous: gravel ; ;^v;;- • 

in diameter, to. buffer the plT of i e at' water ; anj filter water ) * 
star shell c an "3b e ^ b ig> ugfct f r oaf a fee d7h ar^war e s tore If you are" 
und er gr ave 1 . £ i 1 1 e'r y : t^e gr aye. 1' wi 1 1 be*;. placed on top of the .filter 



> 'and musfij not be small enough to fall through the openings in the "tester 
- -~ Efiougti gpravel is needed to ^make a layer .5-7 cm (2***3") deep on tfhe^ott'om" 



r of the « a'quar ium . ^inse^trhe? gravel before 'using* to ^remove any deoris * 
; not put |any ' ob j ec t into' the£ fc^nk £ha t is made 1 o*f me t al * 



• Do 



Fil-lj. the tank With- 1 water, I Obtain a ,supp ly of artificial sea 



. r it 

water ,^'e.g * ,j "Ins'tant Qe e_an * £V . Very e le an 9 set t led sea wa^tetr c an be col- . , * 
fleeted '// of f shore or during a 1 lock! tide at „an inle t , theri he id the dark- 

for 3 weeks- Place a pan or piece - of -paper on; tdp ^of the sand in the J. r 
\ aquar ium to prevent f he ^andVfrom being disturbed^ whe^^tihey wajpef is. poured : , 

in. fill .the aquar ium* unt i 1 the .water slev<|l i^ dbout 2-3 em ^ (one "inch) 
.from the top- of ^he^tankv; tape , 1 mark ^the 

outside of- tfte tank *at ,the Watervifeve 1 - in order-. to check** evaporation'. - 

4 - /e> y Install /a-^-g'lass cover and ah* aquar ium light ( optional j : iA^glass 
cover will reduce" water loss ! from evaporation, and"' light will help^yOu to«, ,, 
see into \ the t ank . r /The^ glass £ qve f /also pre Vents' accidental trash ^ (coins , 
gum,' etc.J) from being dropped- into the £ank. ' ; f,f 4 : 

. : J: f ; . , V. ip . ;cul ttjjre the , f ilf e?^. s ever al. me tho$ s&r e available ^..however i .;. 
one | off the" s.urest is tp ootain- about a cup of grave 1 ! from a healthy 
mar i ner aqti ar ium that has been* running for several months . Spread this \ 
"d ir tyl' grayel over the gr avel in -your* aquar ium to • inoculate it with 
bene f i cjt .a I^Sac ter ia. v The Bacteria are' e s sent ial to the succes s of the r 
aquar iumV? The y U t iliz e the was te produc ts g iven off fiy *tt# v aquar ium 
animals .tttatri f not - , remove d V6u Id poison the animal s / Add ? m few hardy ^ * 
an ima Is * s ustj^a s ^c r ab s , ldb s.ter s ' grbupefT s pr se a bass . to the aquar ium so._ % ' . 
that as they are |ed^^&|7 will ' projy.d^ the. filter" with was te material ; , 
to get it going . Do^not Jfeed .th«?&any more than what they will 'eat and ' * 
remove- any uneaten food • #, After Jabout three weekSt you should" be. able- to 
begin replacing the hardy animals with more* "delicate spec ie^v but do not -,. 
over.crowci the tank. ' '. ' • *- • 4 . : - ' " \ * 



g, .Ayoid sharp cijange s in temperature f food or water . Remove about > 
1/ 3 of the water every, s ix weeks t and add . new sea water. ^Replace any ^ater 
lost by evaporation ( indie at ed^y the water* leve 1 \ s inking below the line, 
you placed on " tan k in step (d) ) 'with fresh ^ water . " v ; ■ ; • '_■ j 

■ " ' * 1 *i . * " I 

'..- = . * . • Ot ; *. . . ' . .- - f . " , . ■ 

h . •-. Choose- animals which are hardy and have/ good survival records 

in a classroom situation* Tliese can * be ordered from several biological 4 a 
supply companies or brought back from a .-beaph * trip (in aerated, cboj. jars) . 

1 l - ; •\ T 'i 1 \ y ... • ■• >"..;■■ ''^VV ' ' ' •• •' ' - V . ■ 

i V v .1. Marsh minnows , - mummichog,.killif ish and. sheepshead 

•' . tiirinow. " , '. * ■ . .... * ■ * . > . 

. ' ■ ' • v \; f "•. ' v - ■ " " •'■ . • « • :; / - " ; . 1 5 - ! . ' ' ! . • 

2 . Small flounder s eels , rock bass .or toad fish . . 

...= \_ ' 3. -Starfish, sea- anemones and sea cucumbers are ■■■ 
- 7 ^; usually very hardy. v , ' 4 , ^ 
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: 4. — Very small crabs (hermit, blue,, mid), 'are.ushfuL, , 
' 4 " QjStOL clean iip scraps ^ Tod J.arge or too many crabs 



Daily 



Wee 



Monthly 



will destroy all the ottier: life;. 

Moit small snails do we 1 1 ^ C Remember the : ^mar sh 
.per iwinkle" V^ Littorina «- br e athe k air .) * B ivalVes 
like v clams", ^mti'ssels, oir oysters live 'reasonably -Well" 
for short periods. Barnacle 

» it* you : f ind some " on oys ter shells . \ - 

Avoid seaweeds ? algae * and sponges in the tank as 
they don* t survive and "easily foul a tank. / _ 4 



Maintenance: 



1. Check airlifts to ensure maximum water flow. 

2 . Make sure any accessories are operating, correctly 
(heater , outside .filter , * li|ht, etc.). •[ , 

;3v£ Cheeky f or ^^^^^^i^S^ ^^^^ L^: : 

4. When, feeding, 1 watch to. see that most of the food 
is eaten. "'. 



X. check salinity and add fresh water to maintain , \ 
- initial water' level. »•• 

2 . Remove any salt accumulations on aquaria or accessories , 



Lightly s'tir gravel to, stir- up, excess detritus.; and siphon 
out vk of the sea -water . -Replace with aged natural or 
freshly mixed artificial sea water of the same salinity and 
temperature, as the water removed* 




Hermit Crab 
(Pagurus) 
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•V SECTION THREE . , V • ;f 
A TOUCH TANK FOR THIS CLASSROOM 



A marine touch; tank can enrich science in /any classroom or volun- . 
teer program. Most students find living marine organisms exciting to 
observe and rewarding to care for* The touch tank provides students a 
field trip to the coast without leaving the classroom. Some suggestions 
Jft^'how to use the touch tank are listed below:, y /,':_*;■=".• 

1* To show biological relationships * - , -. - 



2 . To demonstrate animal behavior,-;. 
3 •>." To enhance observational skills of stu 
. 4*~ To allow students to investigate these 



marine organisms. 



5- To teach responsibility and cooperation through 

the care of the animals /tank . ; / 

6*. To provide a "hands on" experience in which all 
■ students can participate - 

V 7^* To ^stimulate interest ±4l science and motivate students 

to become 'active learners - 

Setting -up a classroom touch tank— can ie a learning experience for 
I teachet and" student from start to f inishi Students "should be actively : ; 
involved in the building, operating and maintaining process . \, 

r - ' : .'- * -. Designing a Touch' Tank v , , 

The Box: The touch tank is simply a long, narrow boK that holds 
water 4-6 inches deep. ■ *» The overall depth of the container is suggested 
to be 12 inches at" the minimum* This will allow 1-2 inches of gravel 
and about 4 inches of clearance ^ above the water level* The box may be 
cons true ted ^©f wood , plmstic^^or^f iber glass * — If wood is useeL~ to frame 
¥ the box, its interior should be covered with plastic or fiberglass* 

- (The latter is recommended.) The walls and endVs *of this container should 

- be, bound securely, since 'they will be subjected to extreme pressure. 

Place: The entire bok may be placed on a sturdy bench Or "a rein- 
force d^^^ble * the height of the touch tank should be about waist high 
to the studenes* The bench may be designed with a shelf ^ on one end to 
support the filter and electric power source. Caution — no electrical 
connections should be within 6 inches 'from the floor to meet electrical 
safety, codes* ... %^ ' \v "-_ ' 
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: - The Filter: A filtering system is necessary to mechanically clean, 
water Jof particulates and also to chemically remove ammonia wastes from, 
the animals. Either a siphon or an overflow tube must supply water to 
the Hop of the filter from the tank. (ske diagram.) 4 This filter can be a 
small 20-gall'on tank. The filter system^ has the following 'for a IQO-^allon 
touch tank: ••*.;,"".."' : : '-VU"-,_ r - -^V- 



- ' "" 1. A piece of iVV diameter PVej tubing should be cut into 

-. :l [_ ■■ small cylinders - that are 2=3 inches high - The*se cylin- " 
: - \ '. _ ders are . to be arranged (on. end) in a pattern on the . ' - 

it '• •• * bottom of the . small aquarium tank • ';• : • . • •- 

2, A piece of fiber screen, that has 'the same dimensions f 
v , v . as' the aquarium bottom, should be placed across the - ,•• 
. • ■ ends of these cylinders , " • •• *' 

^ .'■ \ One or two inches of activated charcoal goes on top 
. . C * - . of this screen; -- - ' ..- 

y 4 * Next * 2t3 inches of floss should cover the charcoal - 

This may be held in place with medium-sized rocks- 

~. . • • . • •• = = -* -• • * . . • ~ 

•- Pump I The p ump is the mo s t exp ens ive pi eee o f equ ipmen t . Any One 
of several* types may be used ,~ Wot • t Ke ■ 1 a^ger sys tems , t her h igh er f low- 
rafaf ; pumps are necessaryS^ A tube should" carry water from the "bottom, of 
the filter, through the pump , and back intc? the touch tank (opposite from 
t the outflow end), -The flow ratp of the pump may be adjusted or* additional 
: " siphons ^may be added to regulate the water flow. One might consult a 
scientific, pet or plumbing supply-house, for additional information con— 
cerning* pumps , The system may be' turned off at night to prevent 'mishaps . 
Overflow systems are safer than siphons which may empty the tahk^ o£ thq 
wa<£er pump fails or electricity -is turned ^ff . \. = ,'• 

Usually transportation of great" quantities of saltwater -.is costly 
and messy* Artificial* sea salt, e.g., "Rila" or "Instant Ocean," is 
excel lent . Salt concentrations should approximate those of the estu- 
; arine waters from which the live specimens were obtained. An aquarium 
care booklet may be consulted to insure proper care of the system and" its 
inhabitants , / " '<: ' - ' ~ • _• 

" Transport ing ATiimals : You may want .toT collect animals fojp* your aquarium 
on a trip to the coast. Transportation of animals is usually best accom- 
plished in styrofoam coolers which are half filled with water. The water 
should be .aerated with a portable aerator (available at bait shops' and 
aquarium stores). Keep the water cool by placing small quantities of ice* 
in plastic bags, tying the bags shut and floating them in your container, 
WARNING* Gather only enough animals to cover the bottom, of -the transporting 
cooler. Overcrowding will cause your, animals to die as oxygen is depleted: 
in the water , ' . ■ ' • / ' .. - ; - \- . ;■ * 
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Upon return home , place individual ;animals = in^ plas t id bags ^on^ 
Gaining seawater ;,f roro the cooler • Place the bag into the 1 tduch tank, 4 
.. When fl *the wa¥er 5 in > the bag has had time to e qii il ibr a t i = ; to" the temperature 




Many different species of marine animals may be kept in the touch , v \ 
tank (check manuals f or^feeding instructions). Sea urr eh Ins do best 
when rocks can be takefi from their natural habitat and placed in the tank* 
-Jfhese rocks should be changed periodically and returned to, their original 
location. Filter-feeders, such "as scallops and; oysters ,^make; gobd ^program- 
animals/, but rotate^ -'specimens f r e querit 2y . Fi 1 1 eir f e e der s al s 5 ' pr ovide ' f bod " 
for many other individuals in t^e system, e#g* ? ; starfiih;^^ ' 



tank: 



The following is aVihort list of poss ible 1 residents. for your touch 



. • Starfish • and brittle stars . 

. "'- Small crabs > hermit , blue , mud ,~ ©pldet ~ ' \. "": : :/ ;V " ..' 
Snails - periwinkle , moon snail, tulip 
••- j Sea urchins, sand dollars* sea cucumbers - ; ■.: 

;= •"• . ; Horseshoe crab '-• ' - , '• , v . // • -- \" # ; • . • • * ; ■<.>' 

. . • • Whelks ' " " •" • '.■ ■ ■ ■ ■; . ' • " ' \ " , 

*= 4 : *Mollugks - scallops, clams, oysters v - • " '.' \\ 

. ■'. . Blue crabs - ' rubber-band . the. claws ' for "•" 
=; . programs to. prevent painful pinches. 

^Caution should be exerted in using such critters for extended periods . 
It is recommended that a stock of tqo Husks be kept in a separate aquarium 

so that they may be alternated* AVOID seaweeds, algae and sponges * 

. . . ; ■ ^ ; • - - ; • o . - • * • 

Man ley Midge tt . . n 
l^arine Science Educator H " : ; ; 

North Carolina State University ' \ ■ ': 
Science Educat ion _ . ■ -" 

Mike Tally* ' ; * ; 

Biology Educator ; ' "... ' 

North Carolina State University 
. Science ■Education 
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s : t^e pia&t ic .pipe vi: -to 2 M 

2 feet by j 4; fee top las tie me^h 
1^20^0 30 gallon *aquatium *' 
^5 \ tq^Q p bunds act jya ted dfiarco^l 
% laifge bag floss 

wa£er^ump : : f . ; / 
,20Vj£pot T ^ter^Hose 
1; air :pump V„" " ; 



.^uch::1Ahk_ materials list ; 



1Y fitSlng^fo^ air line 
* 2 kir s tohas • £ = ? 
^s^vitrai rocks; ; ;r 
s% bueRets "gravel 4 * 

100 gal lons sal twater ( Iris ta^t Ocean) 
;*1 • tank 3£ f % by^ 12! by; 8 'T : 2 1 . • ■ : >;" " 



*C^^ftink; wa|^ a ; trans p or t> c bmpar tmeri £ taken 'from a helicopter. It wag ;v - • 
• b^ugh t a f Federal Surp ius for $10,00. A s-imiiar tank could be constructed 
* from a' wooden ~ frame lined wi th heavy-dujty aplastic A more expens ive* ^ : , ; - 
Anode 1; could be formed by fiberglass ing -a- wooden frame. ••• >' ; 1 .;>; ^ 

CAUTION: IS iphori sfrouid be adjusted so that it will- cut off before the 
filter could overflow. A back-up valve may be inserted - in the, hose < \ 
between 'the f ilter £nd the pump or between the pump- and* the* .tank . T£€is- v 
will 'prevent back siphoning in the event .that the pump ceases to unctiorr 
properly. , You need a valve that will bnlV; let water go one way;." v * " * 
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rMbrhbi t , Evelyn : 
Sourcebook 
■Har court, I 
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': :-^;>;r;V^ - w v- " \ ^/V : S EOT ION FOUR: , ^ 

; ■ : what to do i with yoixr TAm «v 

1 A lot of learning and discussion takes place in setting up a 
living system, whether it is a saltwater aquarium, brackish aquarium ^ 
•Or touch t<ank. Buying the components ,". washing the substrate* mixing _ 
up the correct salinity of the water and choosing animal s involve miffah ; 
decision making. Why is oyster shell a good substrate? How do ai^r. •= 
pumps work? What is the purpose o f a f i it e r ? What is the f unc t ion. of, 
the thermometer and hydrometer? These are questions important for all 
age groups and all types of educational settings* \ =: : 

Once the aquarium system has _ been established, students will make 
exciting discoveries on their own. Encourage each student to keep a 
log book of their observations, /■ 

Host projects will fall into three groups I chemistry of the aquarium 
water ; observations of specific animals ; observations of interact ion among 
the animals • -\ ' .-. = -; ; 

A* Chemistry " .. # 

1 * Using Hydrometer , possibly .homemade , to measure specif ic .. .. ,. 
. V ^ gravity and thus determine salinity^^Maintaining proper 
salinity with freshwater dilution. Measuring evaporation 
in the tanks based on different temperatures of the room 
(this should not be manipulated for the health of the \_ 
animal) • '•• _ . . - : \V •' : ■ ; ;' : ' 

2* Using chemical kits (LaMdtte or HACH) , follow the ammonia, 
nitrite, nitrate cycle and nitrate levels of the aquarium, 
,V Keep a graph . 

3 . Take scraping off the sides of the aquarium and observe 
microscopic life. The type of diversity of microscopic 
protozoans, algae and animals changes with the maturity 
of the tank ,. ■ "' = 

B, Specif ic Animals . Observat ions ' : - • - 

• 1 ■ Use a structured format. Time observations and record 

animals behavior for two-minute intervals. This includes 
methods of* movement, breathing, eating habits, location 
in the tanks and any defense or aggressive behavior , In " 
some cases , you might want to move the animals to obser- 
vation one-galloh tanks for short periods of time, ? 
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v * 2. Observe adaptions and design of the animal. How is its, 
; a - survival ^enhanced by its body shape"? Where would this 

animal, live iri nature? How is it^ adapted for that 
particular environment and associations with- other 
. / organisms ? •'• . ' V' J' - ' : ' _ Vv : - \ \. • - : /C; •", -^.•v"-'':' , = : :v ' : 

, 3 * -■ Certain hardy animals * 'e . g » f hermit crabs and snails / • 4 
can be /used in manipulations ;F6r example* races be*r •.; 
tween two hermit crabs r pull ing power of snails (glue 1 ' 
a string to its shell with a paper clip attached);,; ^ • \ 
■-- - make a maze with two. §h©eV boxes and plast ic garbage bags 
y - tj The animal- is put in the long part of the "T . 11 A tiny ; 
-~;*'\"7\'bit: i of food is placed in one half of the "T" cross ing i 
Howt long does if take for the animal to smell the food? 
• • How long to move to it? Make a more complicated maze .;■ V 

Can you train a crab like scientists, dp rats ? Us ing > ' a: 
a clear— bottomed glass or plastic tank/tray, color pre-* 
ferences. can 15e determined - Put pieces of colored con*- : 
struction paper under the tray* Start with dark arid 
" light • Do the animals show preferences? Test the 

preference of , the animal to move toward or awa^ from • - L , 
light . (Brine shrimp, grass shrimp, minnows and crabs 
respond well.) • : : V : -/i , - 

G* Interactions Amonj? Animals . • ... _•' _ v . ;.=•.. 

1 . Using the time- interval observation technique, record the 
behavior between two animals. You have better results dur- 
irig feeding periods . Crabs ar^ kJisj J^ly actively " aggressiv* 
and dominate group interactions. Starfish may eat a mussel, 
and fish may create and defend territories. Theseir*are 
examples of interactive- behavior . 



For additional sources of information on how to use your aquarium 
or. touch tank, cheek these references I . 

Philip , Raleigh T - 1976* Jewel Marine Aquarium Laboratory Manual * 
Jewel Industries * Inc., 5005 West Armitage , Chicago, IL. 60639, 



Gordon, Cynthia * Salt Water Aquarium * Center for Collaborative Learning 
M§dia Packages, "-Welles ley Public Schools , We lies ley, MA, 




Toadfish 
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; ' $ v . ;/ : ; ^ 7 v. ^ section^ five v ; ;•' v ; 77r: ; ;.;.c- ;/""./ vC.'-' 

•= ; ; /. soijrces of mwp'BM^i^y^ouT keeping .7/ ' "' 7 : 

-V; A BRACKISH OR S^TWATER- AQUARIUM '7 

Carolina. Marine Aquaria . $1.00* Carolina Biological Supply Company f v ; 
/; Burlington, NC 27215,; 7: , ^ 77'. 7'77 : . \ 777. ' 7 77 ^"■■{7 7 .7 / . 7 

Dames, D. E. 1972* Carolina Tips, Vol* 35. Free: pamphlets -7^: #1 7'" 
Try a. Marine Aquarium* #2 Maintaining the Marine Aquarium* " 7.7.7 ■ 
,^:7= 7.'#9 Chemistry in the Marine Aquarium* Carolina Biological Supply _ ; .;.- s : 

/ Company . ; 7 = '; / - ?-'7 ; =i' . . " . • . '7 ' • • ' - ; = ; : • '. . =*--, ' .• *;* ' ' 

Geisler , Rolf. "Aquarium Fish Diseases. Neptune City, NJ. T.F.H. Pub- 

lieat ions , 1963* 48 pp. V :^ \ \ - 

Gllberty Miriamv A Sq^ehce^Hobby Book 1 o f ^ Aqu ar iums r^erna r Pub libations - ^ ^ 
Company* 1973, c 1968. 45 pp. ~ 7 * f 

Graaf , Frank de . Mar ine Aquar ium Gu ide * . Harrison, NJ . Pet Library 
(1973) 284 pp* • • ■ '•' 

'.. ... . . , ... . - ." '\. - ' . 7 7 \ : ; v. / 

Kubler , Rolf. Light in the Aquarium , Neptune City, NJ- T;F.H. Publi- 

: cations , 1973 . 96^ pp. V • \rr:~i 7 vwr 'r: L :\ 7 . '\7 -V- : 7\: 

.Marine Aquaria. Project Coast Packet #3* University of Delaware, - _ 



-ine Aquaria . Project Coast Packet #3* 
Newark, DE 19711. ^ ; V 



Project CAPE. How to Set Up a Saltwater Aquarium * $1.00. project CAPE, 
Box 640 , Manteo, NC 27954 . .. .7. 

Reef and Shore : "Hawaii Nature Study Program." 1976* Curriculum Research 
. ; and Development Group* University of Hawaii, 1776 University Avenue, 
7-7-'-. Honolulu, HI 96822. (Excellent guide for maintaining; and -using - 
". aquaria and simple experiments with marine animals*) 

• . * .•.*•.-•"**'' • -' • > - : : 

Simon, Seymour* Tropical Saltwater Aquariums r how to get them up and , 
kee^A them going * 1st edition, New York: Vikrng Press, 1976. 90 pp. 

tte, 'Stephen H. Fish and Invertebrate Culture; Water Management in 
Closed Systems * New York, Wiley - Interscience , 1970. 145 pp. ■ 

SpoUte , Stephen H .. Marine Aquarium Keeping . New York! John Wiley and 

Sons , -1973 . ■ ■ . : . .. •; .. ■ ' ; ; /; : = 

Stevenson* Robert A., Jr. The Complete Book of Saltwater Aquariums . 
New York : Funk and Wagnalls 9 197p . ^ 



^ri\i. 24. 30 
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: S t r aughn , Robert ; f • t>*~ Keeping Uve Corals jarid^ 
; ^otith BruhswicKi- 1975 «' 228 pp , ^ v ?$f/w'-> 



iver t 'ebr at'e 8 • 



Straughafiy - Robert ^ ;? . E» , ( 2nd • ravisfed: edifci^i )>; ^The Salt-Wataf Aquarium 

Niw= York: Af S V BarnegVand • Co- - «y 1969 * - n : v 

Straughan,; 'Robert P-b //Adventures, in Marine Col ledtltig .- South .Brunswidk, 
.„ A»*S. Barnes V l973.;: . VV"--- '. V^^V-V- ^ ; - >--;- v . : - ^ 

Valent i , Robert J , The Salt-Water Aquarium^Manua L New York : Aquar iumr 
>.';. ; = Stock Cov f ; i968. •, .' s , s ." . . :' : . 

Waihwright t Nell « Col dwa t e r Aquar iums And Simple Outdoor Pools* London^ 
; . . ;Ne^^ 1972. c 1969. 81 pp.. \ ^ . r 

Wachteli Hellmuth * . , Aquarium Ecology « Nepture ,C : ity f NJV ; : T;F*H# Pwbli- : 

; cations, 1973. 128 pp. - v T.Vv •' ". r/ " . -■ 

Waters, Barbara . ; 1973. A Closed Salt-Water Sy s t^s^m . 7 $ .50. -. Northeast 
Mar ine^ Specimens Co. , Inc., P.O...* Box 1, Wobesds Hole , MA 02543. 

tflrtersT/Bar Cape" Cod Ext in- " 

- " sion Office , Railroad Avenue, Barnstable , JtfA. 02630* - r ;< 

Weigel, Wil fried. Aquar ium Deeorat irig and Plann — ? ng. Neptune City, NJ 
. T.F.H* Publications, 1973. i L f r - - , ' 



Source "for Marine Animals ; 



Carolina Biological SC—ipply Company" 
Burlington, NC 27215 : : : \ '"\ 



Gulf Spec imeh Co * , tnczrr\ - 
P. 0. Box 237 

Panacea, FL 32346 / \ 

Northeast; Marine 5p^c2I_men Co . 

P. 0,/Box One 

Woods Hole , MA 02543 



Artificial Sea Water: 



Instant Ocean v 
AqUarium Systems, IziCw 
33208 Lakeland Blvd. 
Eastlake, OH 44094 



Caroline Biological Su^ipply Co, 
Burlington, NC 27215 / 



Chemical Testing Kits ; 



HACH Chemical Kits 
Ames, IA 50010 



La Motte Cfiemical ProEucts Co.^ 

"Chemical Tasting Equi ipment for the 

■ ■ Marine Aquar ium* 1 

Chestertown, MP 21620 ' 



\: 
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AqusLx-ium f ilters, and Pumps: Silent Giant 11 piimpa guff icietit pcasiuri ' 'V ; 

1 • , ■ -A for two 2Q-gallon tanks or" 'a, " ofi : : 

'• ^ ' . . .■ ** .. ."• gallon'-, jars. *" : I T ; : ^ • »i 

fr / "Dynaf low" .filter sits outsi,d% tiak, v * = - . , , 



4 
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i > im Going to Seal Foctz=z.s on Marine Education 

■ - 2. UNC Sea Grant Colle— ge Program, : 

•-- 3. "North Carolina 4^H; Program 

4. Weather Awareness EZIducation 
. -5;,- • Organizations - 
■ ■ 6 - ' Bulletins s Journals^ and Magagines\ 

7- Film Companies t = : . 

8. North Carolina Filings 

9m a N.C. State Governnie _xit Resources . 

10. Federal Government Resources 

11. 'Marine Careers RM»«\irces . 

■ , . / ■■ ■ = =• • '. j * t 

C 1973, Dover Publications Inc. , NY . Seashore Lifers Coloring Book / 
Illustrations\by Anthony - D f Attilio . - ■ - ^ - " ■ 
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-;-.V ^; ' GOING TO SVhi , ?QC.V§ MARINE EDUCATION ri;,- -/ 

. ^When environmental educator-s .g^.te sea, _ tfe. ,r IHi^larinate ,, traditional 
land-oriented sub j eets and high! i%t*> special aspics ~ ts- of the coast and ocean;. 
Educators are becoming incre;asin;^i/^ ivire that tf§ Z live in a watery world 
which is demanding our concern a^. offers us a rieS-hness of the past and" 
hope for the future, From a small c^re of .educ^to "or"s"i"n~the 1960s TwHo " 
focused their disciplines on the Of freshwater bodies , the ; number of 

people a - the amount of interest ,. p*4lA iuxpbsur^'^iici-ci. financial / support have, 
increased tremendously', Marine e^UQjtifm emphasis es : the. inclusion of that 
part of the natural environment mg^iMfim J 1 percent of the earth's 

surface and much of our national Qult^.^nd hiatotrxy. * :.' \- = ."-\ 

- ■= -- - - * •" — - - Wbat- is Mar in^ ^ueat ion?- - - u — — - — - ^ * ;* v — - 

The initial definition of mairlne education." li tited ; in tha Sea Grant • 
publication by Goodwin and SchaadCi Irihe and ac^quatic education is that 
part of the total educational proQe^-s vhieh enabless - people to develop a 
sensitivity to and a gene r al und $ feeing of t: ha trr 61 e of the seas and 
fresh water : in human affairs and th^^ impact of gOcHdLety oil the marine, and 
aquatic environment s , Mar ine and aquatic iducaMdnm is a part of environ- 
mental education."! ' 

Two simple arid relatively utia 0 ntiected statemenmts form the basis for 
marine education. First people , = f*r"eeflire is ^puttiricrig unhealthy stress on 
the coast* Multif aceted use of epAgt^raal estate for residents, industry, 
recreation, was'te disposal, transportation, and agrUriculture often conflicts . ^ 
with the natural systems 1 ability t° taint a in' an etiological balance. 
Critical issues in coastal manag^R^t: and utilizatzLjLon of natural resources 
expose problems and the subsequefit l©clof means cto answer them. The public 
needs to be awar e of issues whicti sp^n politics , titLr_iinan ./need and ecology 7 
People have to be trained to research these probl^nteis. Mar ine-- and water- 
related topics have not been giv4'H '£<3Aational timi m commensurate * 4 with the. 
importance of the issues ■ — --^ 

Secondly, marine education ^n^bttijijsses themag and Ideas which motivate 
students. The aura of mystery_ar*d ^iure. combi^nf d with curiosity of 



H. L. Goodwin and J . G. Scha&£t-, 1978 , f! A Sta^tement on the Need for 
Marine and Aquatic Education." De5,£VtfS Sea Grant * College .Program, Co liege 
of Marine Studies, Newark, DE 197X1/ 



: "strange creatures continues to excite : students, of \%IV age s . 4nd r abil it ies . ; 

Jim Lanier, saysY ''It's time to press the argument that marine education 
* for young students is not a frill but an invaluable .aid for teaching the 

'basics* 1 *? . : . / v , ": ;■' 'y/\ , : • ' 4 v \" 

v "V"'' In addition, two recent articles.- further define marine education : 
Fortner and Wildman, "Marine Education: Progress and Promise" in _ ' 
Science Education (64 *r£5:V 1980) arid- Picker , "Our "Water .Planet , Learning 

■ About tha Sea" in Oceans (StO, i5 : n»5 , 1980)"./ Picker ':s article; is par- 

: ticularly useful in emphasizing the; int ers is eipli^ 

. education. The October 1980 issue- of \ Sc ienee and Children ( 18. "n . 2 ) was 
devoted to marine education. . The fourteen articles outline major thrusts 
W i th in the*- f ie Id • ■■ - — -' * ■■ - - • . •- -- -- ~- -- . - 



. Marine education also funnels through informal' education routines, 
a , g * , a qu aria and muse urns , and - res our ee/ n ature cente r s , These facilities , 
.have .exhibits ,. programs and staff, trained in : inter prestation- The focus , " 

is typically natural and maritime history. '. , ..." - " ;■ '-. .-.«- 

; ^ ;■ ..' Three Strategies - '- . ; 

Marine education is Talso becoming Integrated^ into formal education / 
Systems Three strategies have emerged: the development ©( distinct \ 
marine' courses, the use of specific time-slots for marine issues, and the 
use of infusion*; : t • ; • ' - ■ 

Initial-efforts /of marine, educators came from science . Coastal ,and . . 
urban schools incorporated specific courses on marine science and mar ink 
biology- 0n# of the earliest successful curricula was The Marine Science 
Project of the Carteret County Schools, Beaufort, North Carolina directed 
by Will Hon , funded by the Environmental Science Education Act (ESEA) 
.Title ills 1968-71. Publications from this project are suitable for kinder- 
garten through . tenth grade . Although out of print, it can be reviewed using 
microfiche; (Refer to" Section on MEMS , ) ;/ ; ' " /' - ' 

University of Hawaii Curriculum Research arid Development firoup produced 
two curricula . Coastal groblems^ and Resources Management (1979) 3 is- a one_p 
semester course for secondary school students. The course focuses on the , . 
coastal region of the United States and the political, economic and eeologi-? 
cal factors involved in the development of coastal resources. It was funded 
by the U.S. Office of Coastal Zone Management and Hawaii Coastal Zone Manage- 
ment program. It is billed as a social studies- course, but works well as 
an environmental education course. The 4 second Hawaii^ course is the one-year 
secondary marine science , curriculum, . High School t Mar ini^Science. Studies / 



■j 



2 J,A. Lanier , -1980 "Marine Education: A Message in a Bottte." -y .\ \ 
Sci^jifiA arid Children, Oct, , /vol . 18, no* 2- , , . • 

^R«L . Mitchell, Coastal, Frobtems and 'Resource Management ■* Curriculum % 
Research and Development Group.. .Univers^y/ df Hawaii at Manoa, 1776 University 
Avenue , Honolulu, HI 96822, / ' y. . ..j. ;J y /■' : . 
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ll?80)4;>tts go^s. Is. inc lude awar ene s s , appr e e ia t ion , and" commitment to ■ C : 

^tia uae of t=zha oceans and all other environments . Both eurr iculi Vv - '-. 
fe^t Wfeal ; d is t r fbii t ion ; and^ ii^s^y ice :progr ams;; ;> '-/.• .[.^-i, - 

!" -T *.\ to use a sp^scif ie time-slot , teachers ehopse a particular week or day 
t o f c?c Hi On a matzzr ine theme . Vivian McL e an t e aches e due aisle merit al ly — 
retarded st udent^^ in Wake County, - North Carolina, . Each "Monday is "Golst Day" 
She WO rks math s r=re ad irig and socia 1 skills with a mar it line f 1 avor . No "Hue 
Monday 11 , for the se= kids f they want . Monday every day of the week • . A var iation, 

t h t f ft t t ak^=ie a mar ine top ic , 1 ike whal as, and . app ly basic sfei lis to 
le#tti all about ^^^aUs ,/ The rationale is that mos t kids^ be they ixv ..Maine , • 
Missis ilppi or* K«ha as , ". like whales * . The teacher "is us ing . a mat irie qqncept_ - 
t6 |ao t ivate " : faah Con. - - 

if est maritie . educators favor integrating mar ine conce^s and activities. 
■* into 'basic curt i&ula. This prevents adding on to -an already crowded lesson 
plat*. For eKa.mpl_e ^ using real charts pf Florida and sites of wrecked Spanish 
ga 1 Xe 0ns in a s uimka n t r e as ur e hunt c omb ine s : ge ogr ap hy f and socials tud ie* in 
the study of earl_y American history. . k Public access to the beaches is a con- 
/troVeJsial issue which would make a fine government .class debate ^with students 
r^ptre.^enting pror^erty , owners vacationers I or county: commissioners » ..-dicker- 
elaborates on the^ infusion model in his article "What is Marine Education?" - :. 
(Science; and Chil dren^ October, 1980.) s : :■ ; 

Several cUrt — icula projects listed > below have been designed to pr ovide 
teachers with mar— ine concepts and activities which fit into the , regular . 
coyfse of study . Most have regional orientation.. Additional projectsxan 

be identified us i—ng the Mar ine. Educa v t ion Mater ials System (MEMS ) , described, 

later "in this art _ idle , 

projegt CAPE ■■ P. 0, Box 640, Manteo, NC 27954. Multi-disciplinary activi- 
ties to stimulate learning about the marine environment . - Primary and middle 
school units avai Table. Write for more details, ', 

Carolina Hetlands Project. , 1033 Wade Avenues 'Suite -207, Raleigh,, NC -2/605. 1 
C^I §TC^3 W9 7lT ~E d u c a t i pha 1 materials available without charge include the 
film, f! Auariea f s : ^Tfet lands'* (16' mm,' color,- 28 minutes) , a slide show and a 
variety of pr in te—<i materials on wetlands values and 4 preservations,, — • — ' - . , 

Project COAST , Soea Grant/University of Delaware. Series of over 125 topic- * 
oriented packages covering various topics such as dune dances, marine stories 
and oysters. l97*=5- . University of Delaware , 310 Millard Hall, Education 4 
Building, Newark, DE" 19711. " ^ - . 

Qcfian ^Rqlated Cunr^riculum Activities (ORCA) , Sea Grant/Pacific Science tenter/; 
Sea Gfantj 200 2n<=i Avenue North, Seattle, WA 9.8109/ Over eight volumes 
eovgrJrig specific topics from navigation to Indians to beaches* * , 

SiHtChaVe# 1980, High School Marine; Science Stud ies * University of 
Hawaii » CurricUl.Urr-n Research and Development Group, 1776 University Aveiiuey 
Honolulu, HI 96822 * "'. ... -. 
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v - Northern'-; NewJhglarid Mar ine £<=auc at ton Pro jeet > IgyS v =;.Sej Gr>nt/College ; 

" o f Edueat lbtjj ;• "Uni vers * fry • ;fof /ff^^f* i^re t Orpno ,"M;04469 V\<Sver" f if teen volumes* V ^ • 
cover ing interdisciplinary -to^bics like whalesj- att ^ aquaculture , -ships '---j- 
and aquaria • ;; . , ~. ' : " ■■ - \ "' ' ;; " ; ;>;-' : ";'?' "">'_'-?"" - '.;':;-:l'.' 

■ &Nor th Carolina; Marine Etjugafr ic=m Project, : UNO- ,5e?a Srant. College Program, ! v 
"105 1911'- Building.,' NCSU^ Kalififcgh* NC 27650. Five- volumes epyerirfg specific* : 
; topics like.ceM ' ; ; ; ; = , 

Investigating 4 the hfarinfi ^nvi^^ynment an^l Its Resourrrc^es . Y . Lien, 1979 * 
Texas A^iTM Sea Grant Univer'smky Program, College S tat ion, TX 7 784 3 - ".■ _ \ 

: Two volumes 'pf interdiseiplifl^mry activity anil information ori the Gulf^Coast . 

Sml t h s on i an ' Es t uar ine Aft£;tvi tm_es (SEA) . S ,P, Gueiaski ed • j 1979. V • 
Smithsonian Institution Box 28, EHgewatir , : JD : 21037.- A* series q£ - -f. 
"activities investigating TJiat-s tries and estuaries, " \ .'" ," ^ r 

Wet, Wild and Deep , the Phy >ie=al Oc ean, Institute for Marine and Coastal ' •■■ 
Studies /Sea Grant ^ USC, Tj^tver^ si ty Park, Los Angelas 9 CA 90007* " **. " 

^; TheL SourceTj^ 

graphic Society, 1212 Rivers ic^e~r ive > Stuart , Ft 3 34 94 -. : Laboratory experi- 
raents of the oceans . • ■ ' .-_ ^ ^ ^ ^ 

"Sensing the Sea*" (GradW Tw^o-Three) E. Odell-Fi«rier and R.N. Giese, 1978. - 
Virginia Institute of Marine ^3cienee r Gloucester Pci>±nt, VA 23062. _ 

Children f s Literature^Pa^ gjajg^ B to, the Sea * -N« BtgQ.all ? , 1980. Sea Grant/ 
Texas A & 14, College Station, TX 77843. "'' "" ""• ' r " . ~ ^ •' 

Investigating the Marina Effv ir=ronment I A SourCebpofe > VH»B. Weiss and M.W. 
Dorseg, 19 79 . 3 vol . Project Oceanology , Avery Po^Lxit , Grot on, CT 06340. 

Marine Organisms in Science leaching. J*B S Hunt ^ed,,; Texas A M College . 
Program, College Station, IX ^7843* . 

I . . Inf ot=mation Exchange ■ . * 

• Information transfer hti been and "continues to be a problem with envir- 
onmental education projects. Good curricula go out of print , have limited 
circulation, or for what -oth^rz^- reasons may exist , get into few classrooms. 
'Marine education projects ha.^e= the same problems * Th^re are , however , a 
"number of existing avenues f or=- information exchanges - ; . * . 

Educational Resource InSoy q^ trSon Center, Clear inghoxise for Science, Mathe- 
matics" and Environmental ^dgc^tion (ERIC/SMEAC) . XTrie Ohio State University, 
1200 Chamber Road, Room 3^7 CZZolumbus, OH 43212. ^ microfiche computerized 
collection of research and resource documents of us<2 to educators * at all leryel 
ERIC is located in most univerzirsity libraries, Over^ 1500 documents have marine 
; education significance'. 



Off ice of Sea Grant , NOAA > 6010 Executive boulevard., Roekvf lie , MD f 20852 » 
The Maryland office can give you information concerning the nearest Sea 

rant program and relevant Sea Grant supported educational projects. ~ ; 
Sea Grant programs are located in ' thirty states ; supported by federal/state" 
fund in g , they promote the ..wis e ; . use of marine' r es our c e s thr ough research 
education - and advisory services- ■ .■; , : \ 

State Mar ine Educat Ion Coord iriatof * *: in your stat e Depar t me n t o f Edueat i oh * : 
Each Chief State School Of ficer has aippointed an individual within hip /her 
staff who can respond to inquiries* > ;. ■'; - ".. - ■ V - 

National Mar ine Educ ation jks s oc iat ion , Virginia Institute o f "Marine Se ienee 
- Education -Center ,—Glouce^te 23062. Inquiries can direct- you to 

regional .organizations and mdividuals who can provide assistance . NMEA- " 
publishes Current ; Journal of Marine Education which carries a wide range 
of marine education articles,, - ■ - "V. * , 

Marine Education Materials System (MEMS) . Microfiche computerized collec- 
tion of marine^ education materials which is constantly being updated . 
The : Virginia Institute of* Marine Science (VIMS) with assistance from the 
-National Sea. Grant Program devised -MEMS for - the 1 collect ionr, storage , re— — 
,tr,ieval and dissemination of marine education materials- 

MEMS contains information on curriculum, articles on marine topics, field 
and 1 ab act ivities and many d i s c ip 1 ine s ine lud ing s c ie ne e, language "arts 
and social studies appropriate for primary , middle school and secondary 
grades\plus higher education. All articles are reproduced onto microfiche j 
a- type of microf ilm , on which up to 60' pages of pr inted inf ormat ion -are- 
filmed' on a 4 by 6 inch card - A microf iche reader is necessary to magnify 
the material, , A microfiche printer provides paper copy or the material, 

A computerized re tr ieval sys tern c las s if ie s all ar ticle s by author , t it le , 
source of publication, subject and grade leve.lv Thus, you, as a teacher, 
supervisor or resource person, can locate either specific articles known 
to you or research unknown articles whic'h will provide inf ormat ion either 
by grade , topic or discipline.* ■ ' 

MEMS is - located in the following places: .. &sr . \ 

Education and Information Center, ;*'= • k 

. (Contact Person: Ann Fowler) , 1 ■' ' • ., 

North Carolina' Department of Public Instruction 
Education Building Room 381 
-. Raleigh, NC 27611 - \ * ". - 

■'. (9i9) 733-7904 \ v " 

(Services :* Microfiche reader and printer available 

in Room 581- E & I Center will search topics 
for you and reproduce articles free of charge % 
" • : / .. on microf iche and print selected -articles 

at 15$ per page . ) . 
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North Carolina Mirinr Resource Ceiiter/Rbanoke^ island^ 
Mattteo V V NC 27954 'P- • 1 [ 'S-'N- ' f X • , ; . - - . v ■■' >■ ' - :: -v- . ' *:\- 
C919) ^73--3493 v ^7^;;;' ; ;', , 

(Services i Microfiche readar and pr inter available 1 

v'=- : .'. : v- : iti Library) " : V ■ ■ ■ > ■ 

i D * H v. Hil 1 L ibr ar jr • > ■ \0 X . & . "V^ ?! 

Microform' Reading Room i > T V.- '; : V - V : : 

North Carolina State University ; -' V^/, 

Raleigh* NC 27&Sti ' ■ V > ' " r 

( 919) -737-3280 : .'^J - ■ ■ ; — 



V , (Services: Microfiche reader abailable) • ' 

! ' Virginia Institute of Marine^ y^Wv-^u 

- ^ < (Contact Perso n : Sue Gammisch) : • •-• ; -. ; ^ • V. " 

,. ; Gloucester Point VA 23062 V 7 v 

(804) 642-2111, Extension 111 • A ••• s 

. ^ ^ j (Service s : ; - - •• Microfiche reade r and. printer availab li l ; .,^,:.^v--^^4-;^C^ 
* if you visit facility,* J •.•'■•£' 

; , Literature searches of MEMS collection % 

* designed to mee,t your needs. $5-00- Write : 1 

or telephone request*) " 

; The Guide to the Marine Education Materials System* " _. 
- . instructions on how to use MEMS, plus thesaurus of 

"descriptors used to classify subjects- $5*00-) r : : 

This article appeared first in Environmental Education Reports February 1981- 

Lundie Spence / ' 

Marine Education Speeial^s^: , 

UNC Sea Grant College Program 




V 
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UNO^Sea\tirant^Collaga : Brogram\; -^-^l^J-^- . * ^ ^^(^^9 )^37^^4^-^^ 

105 1911 Building, v ^ V'//' : ' . ]: ^ ' '"■ '" - ' •' "J " > V' "■: 

N. C- State University ^ ; . : . . Jm .~; . =•'. '.".» 

Raleigh, .^NC 27650^ J : - ' ; : / - ."/ ..v.;; . ri . . . :' ; ^-/^ 

/'=•/•..-• • ■ v ■■*/.-• ' ? .:: .^V v-; • " ' ' •' ' ' ' --v-:^;. r: ' ' • " . : "'. 

* The Sea Grant program is a unique tlendof research f advisory services 
and education^ one of 28 similar federal/state programs in the nation. 

-v : «-. X s .' . _ ■; . •• * ; ' «\: - _ • • .*■■' '. : , ;\ ■ ■' \". ■< " . ; • _ .;. ". J . 

; Working with faculty members on four campuses of the University of 
North Oat oliha^ an^ 

access to a variety of. talents and expertise. ' With funds provided, yearly 
by the National Sea^Grant office administered by ? N0AA, and state funds 
administered -^by "th£; dffice of Marine Affairs, research and education pro- 
po s all ^ar e^uppor t ed in the maj or categorie s of e stuar ine stud ie s, coastal 
studies , food from the sea, and marine education. • = •". ' 

. .Results of these 5 tudiei^are disseminated^ advisory agent 

through workshops and direct day-to-day contact with people in the_pa-gs tal 
area- Also, publications are continually being produced and wide jfey distri- 
buted at little or no cost to the public- They are available upoh request 
at the above- address . For example, Sea Grant haq supported studies which 
were concerned with shoreline^ protection, construction, hurricanes and 
safety, seaf 00a marketings channels, aquaeulture, off-road vehicles, recrea- 
tion', barrier island processes, e stuar ine pollution, new sources of protein 
and improved methods, of seafood processing along with many other marine- 
related topics - . , y . ,' V •:* •■- 

. ' . ;C Sea Cirant Publications 1.;'. * 

Marine Education Materials - V \ * 

North Carolina Marine Education Manuals,, by Lurrdie Mauldiny. Dirk 
Frarikenberg and Johanna Bazzolo, are designed to help educators present the v 
coast as both a setting and subject study* , . V 

yNC-gC^78-»14-A Unit One, Coastal Geology . 108 pages, illustrated. $1*00. 

UNG-8G-78-14-B Unit .Two; Seawater ■ 76 pages. Illustrated- $1-50* . • 

UNG-SG-78-14-C ' Unit Three Coastal Ecology. 100 pages* Illustrated, $1.50 

UNG-8G-78*fl4-E Unit Four*, Coastal Beginnings * 175 pages * .Illustrated a : $2. 



UNCfSG-82-Ol-F Connections . Guide, to Marine ^Resources , Living Marine * 
Systems land Coastal Field Trips, Iliui trated . $2 . 00 . / ; ^ ' ' 

(Nor^ • QaroTina adueator i may : race ive a s ingle copy of eafih maniial f rai 
of flRarga , Prices listed cover out-of-state* requests *) :7 . 

UNC^SG-81-64i .. A Guide to .Salt Marsh Plants Common to North Carol ina» ^ 
by Elizibath Jean Wilson 9 is a teaching guide to the herbs, vines, grasses 
and sh r ub s f ound in North Carolina marshes • 32 pages . $1 *5G * > C 

UNC-SG-73-06 Seacoast Plants of the Carolinas for Conservation ' and 
Beaut if icat ion, by ;Karl E. Graatz, Is a handbook on use of plants for- 
landscaping and stabilizing coastal soils . 206 pages . ^ $2 ,00^^^^^^-^> ; : - ; 

UNC-SG~75-23 Don't Waste That Fish, by Dixie R. Berg, Theodore M. Miller 
and Frank B • Thomas explains how to dress, fillet, freeze, store and prepar 
fish. •;. Illustrations and fish identification guide. Free. • 

*UNC-SG-78-15 Stdrms ,- People and Property in Coastal North Carolina, 
by Simon Baker , recalls the, destructive hurricanes and northeasters of the 
past : and discusses safety precautions and prevention of property damage • 
82 pages, illustrated. Free. ; ■ ^ J - *-'." '."v" V\- 

UNC-SG-72-09 Sea Shells Common to North Carolina, by Hugh J. Porter and 
Jim Tyler., is ah illustrated guide to the state f s shells . 36 pages . $ .75 - 

-UNC^-SG-79^02 Vacation^and Weather Guide -to Coastal North Carolina, ^ :v 

illustrated, with photos, maps* and, charts , provides weather and recreation • 
information to help you plan your Vacation, 28 page s . V Free , . v ->V 

UNC-SG-78-13 Wreck Diving in North Carolina, by Dennis Regan and Virginia 
Worthing ton, describes 43 of the State 1 s uflder sea shipwrecks and relates 
their locations and depths • Includes biblibgraphy; and "a list of nearby de- 
compress ion facilities .16 pages V: Illustrated. Free. 

Rip Currents , an 11" x- 28-k" poster, explains what causes the dangerous 
currants, how to spot them, and what to do if you get caught in one* Free. 
Nonpublic at ion number. .. ",' . , 

Hurricanes on the Coast of North Carolina is a colorful 32V x 23" poster 
that recalls some of the state s most destructive hurricanes. Poster also 
illustrates, the composition of hurricanes and describes the destruction 
they causa." Free* No publication number. \ 
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NORTH v CAROLINA % -«\ PROGRAM 



N.C# 4^H and Youth Development 
P.O. Box 5157 

N.G. State University .-i ■ , 

Raifeigh, nc 27650 • ;;\y---v^.\ :*"/,*"' 




I 4-H» *the youth program of the North Carolina Agricultural Extension 
Service » is a year-round educational program conducted on cpmmunity t 
county, district and state levels for youths , ages "9-19 years * Readership 
f or the pr ogr am is provided through a. core of invaluable adult and teen 
volunteers*, professional and paraprof essional staff s located in the 100 
counties of the state , , an d a professional state-level staff based at 
North Carolina State University, Raleigh- and A & T State University, \' 
Greensboro. , > 



-a . X -4-H-:. is a ,ya^ . the tot a 1 growth and V.deve lpj)mjBn t 

of boys arid girls of all races whether they live on theT farm or in the 
city- During 1981, over 90,000 youths were involved in jthe North Carolina 
program. Wise consumerism, . career exploration and production and man— 
agement in the related fields of- agriculture and home economics are a major 
part of the program. These and other programs, such as community action, 
environmental awareness, leisure education, fire and bike safety and horse- 
manship , point to the fact that 4-H is constantly striving to meet the 
changing needs of boys and girls * : ; '.' ' . • 



4-H Marine Awareness Program 

4-H Marine Awareness Project Materials are available from your county 
4-H agent. Project materials designed for leaders and members include: 



4-H Fishing Project 
Fish Printing. 
Food Webs ' ' 



Marine Photography 

Press ing Algae 

Films, slide sets/ videotapes 
coastal camping are also a part of 



. .Saltwater Aquayiums 
* Sampling Plgnktion~ ^ 
4-H Seafood Project 
Transplanting Marsh Grass 



ler, workshop s ! for teenagers, and 
hew and exciting program in 4 -Hi 




For moire information concerning the 4-H Marine Awareness Program, 
contact your County Agricultural- Extension Office or i ■ 

* Jaynee Medlicott 

State 4-H' Office t 
202 Ricks Hall 

North Carolina State University 
1 * Raleigh, North Carolina 27650 

(919) 737-3243 

■ " - . V . ' 37 ■ ; . " ■ \ ■ ■' '-" - 
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SECTION FOUR 



'-: ' -;f \! • - y ' ,:'-:J FATHER AWARENE S S EDUCATION ;■; \ y : . y. ■ , y : ; 

w ; ;v - North , Carolina • s coastal ^we a ther ii ; unique • Some day i : fch £ck 'fog ^11 1 
settle; pvery the Outer Banks while people in the midlands and mountains bask . 
in bright -sunshine .Sea* breeze fronts will develop and move inland., carry*- 
^ing y afternoon showers and thunders torms to towns like Burgaw, Bayboro j -" \ 
IJelhaven and Belleross while the skies Over the beaches are almost cloud-free 
pccas ionally , a hurricane will pass &y and completely rear rang shape of 

the barrier islands , '■' " v-'----. : " . y ; ","•'?■""**' ■'. A "-V: 

In^rodueing weather information to your school or community can be a- 
relat ive ly simp.le task^ — if - you know where to look. The following lists 
will help you to find films or books for your weather awareness program* 

TELE VIS IQN ■ '■ .-^y:-- ''.^ y.J_.' ' _ - ._- "vyj \'y' : yA 

1. Every morning on Monday through Friday at 7 : 45 a « m . , the UNC 
Center for Public Broadcasting televises an excellent program called 
"A.M. Weather*" There are several ways that "A.M. Weather" can be brought 
int o _ tlre' classroom • — • The me thod"s: are ~d is cussed and: Teaming y modules are '" "" 
provided in an excellent publication, A.M. Weather For Teachers * This . 
resource guide is available from the Government Printing Office for $3.50 
(stock 'number S/N 003-018-00104 --7). . To isbtain a copy V ¥T itei; - -: i v : y:y 

" Superintendent of Documents 
. . ^ y y U.S. Government Printing Office " . .. " v 

Washington, DC 20402 

2. The North Carolina Department of Public Instruction has developed 
an instructional television series called "What On Earth?" for eighth-grade 
earth science students. . This series has nine programs which deal with 
weather . For more information" on the series and the teacher 1 s lesson guide , 
write: ■" -"-^i--— — " . ' ' • .. ' " ". • ' • 

/ . i ' - %h ' '', Rita Graves • ' " ' "' ' - .' • \ 

y* Division of Educational Media 

/ Department of Public Instruction 

* '• '' " . "" V ^ - . " - "' " Rale igh , : NC 27611 " '.. V- • ^ ' ; T ^ ■ - '" r y; ' ' • ' 

; '=■■'. (919) 733-3193 . ' 



FILMS y. y V " • ' .. " 

1. The National Oceanic and Atmospheric Administration (N0AA) offers 
more than 50 films free of charge (except for return postage). Detailed 
information on these films can be found in an article by Edward Brotak 
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entitle^ "Audio-*visuals about^ 'thc^eAther'^^whicti-was'-'prlntdd in the 
December L981 issue of Weatherwiie (pp, 268^2 72) A brochure can be ob- 
fcaintd iy contacting: ' -.; , ■ V -r - , ^^mo^' 

A i^ 7 : y--. 7- .•• " ^ Service V;V ; .v : \: ; - 

y. • •-='/=. - v Department of Gbmmferee - ;NOAA 

v-- >■ - =: •-" *- ^12231 Wilkin 

"'V;-- Roekville^l© 20852 ^ 

■ C301) 443-8411 

2. The National Audiovisual Center serves as a clearinghouse for ~ 
:^t.l "federal audio-visual ^ater ials * Sub j acts range from energy and environ*- 
■ mental studies to oceanography and meteorology *- To obtain a catalogue jand* . * 
'more information on the more than 10,000 iterifs available from the clear ing- 
iip^se , . contact : '• \ ~ - : >. ' V •■. 

• " v, . National Audiovisual Center 1 ». 

o X - - National Archives and Records Service : ; , ^ ';.*._■ 

, General Services Administration .... 

: . . - Reference Section HH ■.; • . ■ : 

Washington, DC 20409 ? " : -"\;-*v v 

- C3Q1) 763-18#6 



3* Information on weather lilms offered by the American Meteorological 
Society, National Science Foundation, Learning Corporation of America, 
National Center for Atmospheric Research and other organizations may be 
found in the. August 198i issue of the Bulletin of the American Meteorological 
Society (pp. 1215-1217)* This information is updated, and each year new 
lists appear in the August issue, ^ k 

./ 4 - In 1978, a guide on films' on natural hazards was prepared* The 
Directory i_oj Sources for Films aridv Other Visual Materials on Natural Hazards .■ 
and Their' Mitiga.tion is available from: ... . • . 

■• . • Natural Hazards Research 

. and Applications Information Center 

Institute of Behavioral Science - > 

^ . University of Colorado ' v \ :v 

: Boulder, CO 80309 - ^ .V .... 

~ : 7-^-^^ (303*) 492-6818 '-\ ■ " 



BOOKS AND PUBLICATIONS " 

1 - In the 1960s, the National Science Foundation provided funding for 
the development of a paperback series for secondary-school students and 
weather enthusiasts* The books, listed below, may be ordered through local 
bo oks tores or d ir e~et ly f r om : . 



Doubled ay -.Anchor Books 

Garden City 

Long Island:, NY 11530 



The Edge of Space (Richard -A, Craig , 1968) ^ ; ^ 

From Raindrops to Volcanoes V (Duncan C» Blanchafe , 1967) 
Harvesting the Cloud '&* . (Louis J i>: Bat tan , 1969)-: . 
Jet Streams (Elmar Re iter s ] 1967) 

The Unclean Sky (Louis J% Battan y 1966) 1 ; ' =i - 

Watching for; the "Wind (James Edinger -, 1967):,' 
Weather and Health (Helmut ;I,andi^ergV 1969^ -V.-V 
Weather on the Planets (George Ohting, 1955) ^ 



: 2, There aire ^several government publications which document climatic 
variations , discus^, pur weather history and provide information on clouds, 
thunderstorms iV tornadoes and hurricanes • V'A- comprehensive list may be found 
in the October "iSBl^dssue of Weatherwise (pp. a 218-220) , ;}. / v v-. : 

3* Bach year the American Meteorological Socle 
cations iri the May issue of the Bulletin, lljlost of the books are technical 
in nature, ;but there are always a few; listed which should be of interest 
to the en thus ias t and Jthe ^edugatojr^;^ .. :' ; . : ^'.c _-.v. ^^^i.^-i- 

4 * The bimonthly publication , Weatherwise , is produced by the 
Helen Dwight Re id Educational Foundation. This is an excellent source for 
feature articles and^^eviews of" recent weather conditions in the United States 
The annual subscription rate is $22 .00 for institutions and $15 .00 for indi- - 
viduals , The address is: 

•• -• • -. -•- Weatherwise '- ■ ' - ■_ ■ ' -. - - ; - • 



4000 Albemarle Street, NW .. : : 

: L : A Washington, DC 20016 N 

\ •' v. ; - V ■ •; ' ~ • • • 1 . : • , • .. : \ • • • 

5 . Here is a brief list of books that will enhance yopr weather pro- 
jects and experiments . w ' " , : 



*&**Alle 



n, E. S. f \l976s A 



Wind To Shake The World - The 



Story of the 1938 Hurricane . Little , Brown and 
Company, Boston, MA, 370 pp. * . 



sfe^Battan, L. J., 1961: The Nature of Violent Storms . 

Doubleday and Company, Garden City, NY. 158 pp< 



\ 
*** 



Legend 

Outstanding, highly recommended for all students . 
Very good, recommended for -the curious students. 
— Good material but too complex for the slower students • 
* - Good material but too^ complex for the slower students. 
Ref - Reference material only.: ; : . 



R^f -rRuf £ uery J • A »^ arid F E, -RlatrV.^ Almanac ,: :^ 

V := Avon,, JSIY, 728 pp# ; ~ ; ^ " ~ - - ^ 

.1 - ^*Watts, JU » 1968$,. Instant Wemther: Fpgeeas ting , ^ Poddy Mead . V 
and Company , NY * 64 pp* *- ^ 

- r z 1 - ^**LudlumV D* -M. i; 1963 : Early A^ogy/lcan Hurricanes , 149^-1870 . 

:'• ; ^ American Meteorological. Society* Boston- 198 pp. :y~r 

Re£-,^ fKeun^nn , C Vi J • V G V W • * Cry, V i* Caso, and E;. RV Jaiiivan, 
' : _/ 1978: tropical Cyclones oqf the North Atlantic. Ocean » 
^ 1871-1977 . National Clitnaatic Center, Asheville, KG, % 

170 pp. (For sale by the S**pt # of Government Documents y 
: : ; USGPO, Washington, DC 2Q40O2 • Stock #003-017-00425-2 . ) 

.. '}\; : . ■ . '• ' >■ ;■■ V. . ; • ■; :*■• r, ,v-' -". ' -v ■■ <•/ - ■ >* . . ;V y = • •- .. : ..; 

**Tricker f R. A. R. ,.1970: The ; Scie nce of the Clouds . , . 
American. Elsevier Publish! ^n^^mp^ny, -Inc. , NY . 144 pp. 

■ ***Trowbridge, L . ,"W« * 1973; Exp-«igtifltents in Meteorology - A Book 
I of Investigations for the ^ Am at eur, Sclent 1st » Doubleday 

' • and Company, Inc. , Garden - City, NY, 270 pp. 



DISPLAYS AND 'EXHIBITS . .,' . 

An outstanding exhibit was r^ 
Oklahoma. An article entitled "An intera*,e£iye weather exhibit* at OMNIPLEX," 
which is in the August 1981 issue, Bullet: .1ft of the American Meteorological 
Society (pp. 1219-1223). " . 



INSTRUMENTS : : .*./:. 

Information on small instruments, suocp the sling psychrometer or 
hand -he Id anemometers , can be obtained froorfl the following companies : 

.J/". ■ Science Assoezi^tes • • - - 

■ 230 Nassau StK#%f " ° . 

. . . . Box 230 ■: : 

« . " . . Princeton, NJ QSfrO :._= 

' ■ * a . . i ** 

WEATElRtronidta ■'■ ■ : ."/■" > ■■ 

2777 Del Montae Street - 
West SacramenQtc?* CA 95691 

Weather Measuirr0 \ 
P* 0. Box 41237 - ■; 
" ; Sacramento, C^A &J84l\ . •' , j 

, «^*' 

John F. Sanders r ^ 
Coastal Weather v 

Awareness Specialist 

UNc Sea Grant College Program 

\ ■ ■ .*■■*■',"■'' = 




SECTION FIVE 
ORGANIZATIONS 



Member a of, the following organizations are interested in various 
aspects 9f our state 1 s natural resources - You may want to consider these 
people for possible lectures t - workshops or special programs, /They have 
quite a bit of fascinating information to si 

- N • C • Audubon Council 
" '" Patsy Govert 

P.O." Box 2693 . * 
; ^hapel Hill* NC 27514 ■ * 

N.G* lf.A»8,S v Federation 
Morris Allen s ' 
/";... 2135 Belmont Street 
: . • - 3 Ur i ing t onv NC 2 72 15 _ r - 
(919): 228-8937 



N.C. Seashell Club 
Charlotte; Dexter 
Rt. 1, Box 648 
Wilmington, NC 28405- 
(919) 686-9187 

N.C- Tifout Unlimited 
Don Holbrooke 
9 9 : Farur S t , — 
Asheville, NC 28806 
(704) 253-3341 



-N.C. -Nature- Conservancy- 
Thomas W. Reese; 
P.O. Box 69 
Hickory, NC 28601 
(704) 324-7135 v 



North Carolina Wildlife Federation 
P,0. Box 10626 V ... : " : 

Raleigh, m 27605 
(919 ) '832-2971 - • --• '. : . 
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SECTION SIX 



BULLETINS , JOURNALS : ANP MAGAZINES , 



Aquanotes CFree) 

Louisiana State University * \ ^ 
Sea Grant, , ~ 

Sat on Rouge , LA 70803 i ; - ■ 0 f '« 

Audubon Hagazine , 
Membership Department 

950 Third Avenue • fc ■ 

New York, NY 10022 / . 

$13.00 (Bi-monthly). 

Coastwatch (Free) * 
105 1911 Building > . - ' - 
North Carolina State University •«'*- r- 

Raleigh, NC 27650 4 \\ 

„• ' ". - , ' , * ' * 

Current ,Journal_of Mar ine Ed_uea t ion 
National Marine* Education Association 
Masthead 

Mid-Atlantic Marine Education Assoc * 
Membership Services •- 7 
P.O. Box 368 

Lawrence, KA 66044 '-\ 
Membership and subscription $15.00 
to 




Dover Publications, Inc # 
180 Variek Street- r 1 - v* 
New York, NY 10014 

General catalogue , , nature catalogue .i 
and catalogues of other publications 
and artwork available upon request • 
Free . ' ". " . 

Encyclopedia Britannica • 

Pamphlets (Free) 
425 N. Michigan Avenue 
Chicago, IL 60611 * 

Marine Education (Free) 

Marine Information Service , 

Sea Grant Cp liege Program 

Texas A & M University 



Marine Education Greetings J (Free)*/ 
-.Mar ine Educat ion Special is t 
UNC Sea Grant - : \ : :t ''; : -[' '■: ^ /<""\-:" 
105 1911 Building .'/•' 
North Carolina State University *' 
Raleigh, NC 2765© ^^ ' ^ - '! ; 

Mar i times (Free) 

Graduate School of Oceanography • 
University of Rhode Island 
Narragansett Bay Campus ' • 

Narragansett, RI 02882 ; % 

National -Geographic riagaz ine- 
National Geographic Society 
17th & M Streets, NW 
.Washington, DC 20036, ;.' 
$10.00' (monthly) * 

- , < * " '* X 

Natural History Magazine * 
The Ame r ic an Muse urn o f Natur a 1 His 
Central Park West at 79th Street / 
New York, NY 10024 
$10.00 (Monthly/Oc t .May , . - . 

" Bi-monthly/ June^Sdpt .) / 

InjCormat ion \ • 

New ^England Marine Advisory Service 
University of Rhode Island 
Narragansett Bay Campus \ 
Narragansett, RI 02882 - 4 
$2.00 one time charge (Bi-monthly) 

. Oceans Magazine '*.---.' 
P.O. Box 65 4 . 

Uxbridge* MA 015 69 
$12. 00 (Bi-monthly) 

Oceanus Magazine • ..' . 

Woods Hole Oceanographic Institute" 
Woods Hole, MA 02543 " 
$8.00 (Quarterly) . 



$m&H Fr ont jars & Sea^ Secr e t s ■;' 

Inter national Ocean Foundation 
\ -3979 Rickenbacker Causeway - 
f : Virginia key ; _ 1 : 

* Miami j FL 33149 " 

jl5.0p (Bi-monthly) : : V 

Skin j)iyar\ 

P. 0. Box 329^ 

Los Angeles, CA 90028 

$9,00, (Monthly ) \ 

Smithsonian Magazine 
Smithsonian Associates \ . 
900 Jefferson Drive 
Washington, DC 20560 - V 
$10-00 (Monthly) 

Underwater Naturalist 
American Littoral Society 
.Sandy; Hook ' ' 
iJighlanas, :M^ffUi2^.^^—^ 
$7.50 /student, $10-00/ihdividu 
$12.00/family & library (Quarte 



/\ ; SECTION SEVEN 



FILM COMPANIES 



Film Addresses (Lis ted in Volumes I 9 II , III , IV Marine Educational Manuals) 



BFA Eduektiohal Media 
467 Sevexna Drive * t 

Severria l^ark, MJ3 21146 

Coronet Instructional *Media 
65 Eas t • SoVith Water Street 
Chicago', vli 60601- 

Churchill .Films 
6 22 North RoWr t S on B Ivd # 
Los Angeles, \?A 90069 

Department of \hm Navy 
Naval Education^ & Trainings 
Support Center 
Atlantic - Commanding Officer 
Naval Stat ion | Bl^g * 2-86- 
NorfolkVVA 23511 




Encyclopedia Br it an 
Educational, Corporation 
425 .Horfch Michigan Av< 
Chicago , It 60611 

EPA 

Modern Talking Picture services. 
Central Distribution Off ie\ 
2323 New Hyde Park Road 
New Hyde Park* NY 11040, 

National Film Board of Canada 
16th Floor ._ *• 

1251 Avenue of the America^ 
New York, NY 10020 * ^ 

Harper and Row Publishers, Inc. 
10 East 53rd Street 
New York » NY 10020 



Inc * 



Martin Moyer Productions 
900 Federal Avenue . 
Seattle f | WA 98102 

McGraw-Hill V 
330 West 42nd Street 
*New- York, NY 10036 / 

Milner Fenwiek Inc - 
-3800 Liberty Heights Ave - 
Baltimore, MP 21215 

Motion Picture Service 
Department of Commerce 
NOAA / , . - - 
12231 Wilkins Avenue 
Rockville , Mp -20852 

Paramount Oxford Films 
?5451: Marathon Street 
Los Angeles, CA 90038 

. i . • . • • 

Shell Oil Co- Film Library 

450 JN, Meridian* Street 

Indianapolis, IN 4,6204 

Time -Life Films — 

100 Eisenhower Drive 
Parjimus, NJ 07652 

U.S -G-S * Films* 
Branch of Visual Services 
303 National Center 
Res ran, VA 22092 - 



Indiana University 
Audio-Visual Center 
Bio oming ton, -IN 41401 



Agriculture Extension Service - _.''„-'•' > 

N.C- Statu University \'.". .' . ; : : ., '. w, v:"';.-' 

Raleigh, NG 27607 ' , A 

(#19) 737-2861 ' * , 

Storm Tide (25 min. ; color) v - .? ■" 

(Thii film has similar emphasis on coastal zone management 
in relation to natural processes.) 

Carolina Wetlands Project . * 

. 1033 Wade Avenue 1 5 ' 

Raleigh, NC 27605 f 

. (919 Y ;832-297I_%_ : ;. . 



America's Wetlands' * (28 min. ; color) •, .' 

(This film, a slide show and a variety of printed; materials 
on wetlands valued and preservations available.) 

Division of Public Affairs 

N.C. 'Department of Natural Resources ' ' \ , ; ' ," 

: -' and Community Development V . - ' * " 

P.O. Box 27687 \ \; r 

Raleigh, NC 27611 / - -" > 

(919) 733^3115 ... ■ . ... 

(Booklet provided on request of films t slide shows and talks, 
about natural resources.) ■ 



<North Carolina Coastal Resources Commission 
N.C. Department of Natural Resources " 

and Community Development 
P.O. Box 27687 
Raleigh, NC 27611 
(9t9) 733-2293 t 

Bogue Inlet : Study of Inlet Shifts < (5 min.) 

(Five-minute film on physical changes of Bogue Inlet 
near Morehead City over a 20-year period.) 



Office M«in€ Af f iiifs r 7 X ; : F- h "C 

119^ Jbnea^StrseC - ^ V : • 
Raiaigti,: NC 27611 £ ^ - v 

< 733^2290: ri.'.v ; %: U, ^ . W*.:\ 

Our Living Coast (27 min. } color) 1 

( Excellent photography of North Carolina coast, animals 
\ : and Hasina Resources Centers * ) 
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SECTION NINE 



Of f ice of Marine Affairs 
417 fi . Blount Stree t :■ 
Raleigh, NC 27611 



\ N , C i STATE . GOVERNi^NT , RESOURCES 
N*C. Department of Administration 

"ft 



-. -• 




^919)^733-2290 



The Office of Marine Affairs was established in 1972 ta* provide the : : 
necessary coordination in the planning and implementation of Estate and 
federal programs related' to North Carolina's coastal and marine resources. 
The Office *s goal is to insure a unified , integrated program- for the * 
development and use of these resources * - ./ .. \ -- -. : !f^: : *■ : - 

The Oca (Outer Continental Shelf ) Task; Force ke4ps aWeast of off- 
shore oil drilling activities and any relate onshore effects. " 

The Off ice also has the responsibility for the operation of the three 
North Carolina Marine Resources Cetiters which were^c^mstruqted with funds 
provided by the state and the Coastal Plains Regional- CTmmiss ion. The 
centers are located on Roanoke Is 1 and J Bogue Banks ; and, .^t Fort^Fisher , ^ 
near Wilmington . " Each has aquaria, marsh and seashore environmental trails,' 
special marine environmental exhibits and an everehanging educational. program 

N, C* Marine^J^ sources Centers: ; - 1/ - - .. 

: " v . . . ■/, - V . ..*. ." f *. - . ". ■" ^ .. ^ I " . .'. 1 

Roanoke Island . -' >A * 

P. 0. Box 967 

• Manfceo , NC 27954 "■ . " ': 

(919) 473-3493 - _ 



Fort Fisher 

Kure Beach, NC 28449 

(919) 458-2257 

Bogue Banks *= 
Atlantic Beach, NC 28512 
(919) 726-0121 



Department of Agriculture 1 



North Carolina State Museum 

of Natural History 
P.O. Bo^i 27647 . 
Raleigh s Ync 2^611 y 




£ 919)/. 733-7450 



v ' ^ ;Q£ th£ atate* 

with; particular emphaiig on the f lora and. f aunifdi the Quter tBanks f 
The Museumf is also conducting a long-term survey of the pelagic Jyir<ts- 'And.. \ 
marine mammals inhabiting our inlhore and offshore waterii - , 

Hampton Mariners Museum , - /l(,919) 728-7317 : " 

: v ; 120 Turner Street * V •.. ^.V ••- Z'-L v.;- ';.> v -" : '^V'v'v':-;; 
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- The Hamptdri; Mariners Museum interprets facets of North Carolina f s 
^ relationship Ji© the sea via exhibit^ » aquaria, ship models and programs , 
-Displays of sea and j shore birds , ¥lsh and mammal specimens and outstanding 
collections of North Carolina seastiells greet the^Museum visitor. .. 



* ■ . • ' ,; "=- ~- Department of Commerce; i : ; ; ' 

- With regard to the relationship to Mar ine Se ierice , the North Carolina , 
coast and the coastal processes , the principal areas of activity would be 
in recommend ing sites located in and near coastal areas marketing v the * , . 
available sea ing f ac i 1 i t ie s >£ v WancHe rFC'HiSKoifr and " suppor t ing" 

utilization of. the State Port facilities *at Wilmington and Morehead City. x ' 



N.C. Seafood Indus trial 

Park Author ity 
Dobbs Building 
430 N. Salisbury Street 
Raleigh, NO 27611 



(919) 733-7651 



The purpose of the North Caroling Seafood Industrial Park Authority 
is to promote, develop, construct and operate seafood industrial parks 
in the state. A seafood ^industrial park is a port and processing facility • 
with the goal of ;prombting the development' of seafood industrial activities 
by provid irig an operational base for : (1) landing and processing seafood 
products, and (2) necessary facilities and- services* to support the f ishing 
industry within the. park- In such a park, the state provides adequate land 
area and dock facilities under contractual agreements with seafood processors . 



N.C. State Ports .Authority 
Room 523, Dobbs Building , 
430 N* ^Salisbury Street 
Raleigh, NC 27611 



(919) 733-6955 
(919) 733-6956; 



The Ports Authority is* engaged in the promotion and development of 
the seaports at Wilmington and Morehead City within the state and the 
stimulation of international commerce . .1 



Travel and Tourism Division 
Dobbs, Building 
430 N. Salisbury Street 
Raleigh, NC 27611 



(919) 733-4171 



This division provides information on coastal camping , accommodations , 
activities , tourist attractions , hunting and fishing, etc,. . 
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Department of Crimes Control and Public Safety 



Division of 'Emergency Man^sgement = (919) 733-3867 

*•'.. . -ilM»v. Jones-^'Strtfet' ;..V : . '^}. : . : V. .- ' v:;,i!/;- = :. ■■'."•v : v. 

• Thip division ; is responsit=ile for constructing and implementing 
varioui iifety and evacuation |S lan s for the state's citizens, including 
coastal evacuation plans in, ca^se of hurricane or other" s torm flood ing » ==, 



Department ofif Cultural Resources 

• ' v. : ; • v ■•■•/'; ' - * :: ^ -v. v • V ' - ., • ■. ;■ . :/ V J 

Division of Archives and istory " v (919) 733-4763 
Department of Cultural Resources ^ • 

ld9.E* Jones Street . ' • • - . . -,; 

Raleigh, NC 27611/ " ;" t <' v ' 



m 



The publications section tznas many materials related to the historical 

[') ^ : : flriierwatdr Archaeology €r^nch (9l9) 458-9042 V ; 

• v ; ; PiO, Box 58 * , •- . ■ " ■ / "' ' 

. / Kufe Beach, NC 28449 ,"• ' : : X\v : 

The Underwater Archaeolog^^r Branch was created in 1972 by act of the 

State legislature and mandated with the responsibility of protecting all 

submerged cultural resources wlrriieh lie in North Carolina waters. 

■ * . . V , N/.C. Departments ,of Public Instruction \ - 



Division of Science Edticat^ion 
Education Building 
; 114 W. Edenton Street •__ • y 
■ . • Raleigh, NG 276^1 , ^ ~ ". 

Division. of Vocational Edi— ication (919) 733-7421 . : 

;/\ ; ' Trade and Industrial Educ^mtion Section s 
582 Education Building . . = 

Raleighy NC 27611 X ^;V. ; "'- r : " ;'*'•' ". 

. r » Ttade and Industrial Educ^stion provides students with training and 
opportunities that artf developt=nental rather than terminal , thus allowing 
maximum options for students, r-r>o,th male and female, to become employed or 
to continue their education in the post-secondary system. Students prepare 
for advanwi entry level industr^rial ; careers through a sequence of learning 
experience designed to enable them to achieve their highest occupational 
potential? The Public School '^System offers a number of courses that relate 
to Marine Occupation I, II & IETI; Commercial Fishing; Marine Mechanics; and 
' ... r Boat ConitruG t/ioh and Ma in t:enat~ic e . .: 

■: ; ' : . / ■■: , ... . .-. ■. . ,. • ; , ' ■.. ' 

ERIC 



(919) 733-3694 




Pre sjen tlyy there ^ eight such programs in the public school sr-ystems, 
A list of the instructors and schools are enclosed for your convenience • ; 

The purpose of thege = programs is to train people for the employTnent 
needs of the area* >-\ •■ [;^'y^ ■ - '•: . \ i'h ..• ; : :•: ?['?■ '■: J .:V> 

Mr • Brutus Begley v & S^Jr . Wayne Holden, 
South Brunswick High ^ School 
/ s r S ou thpor t . NC 284 6 1 r ^ 

:Mr *.'.. ftozell H^ett ;f 
West Brunswick High - School 
, Box =520 V 
Shallottey NC 2845? 

.' : . Mr, J.P, Miller •'•'*/'" . 'r- ,7 v; ' 

. George West Vocations al Center , 
: S 9! South 13th Street 
Wilmington, NC 28401 

^ ^ Mr w Owen Lupton - ; - — , , . -^.v . 

Pamlico County High ^School 
, Bayboro, NC 28515 • V 

Mr . Dewey Wefls /.„■•' 
Swansboro High SehooH3_ / 
Route 2 : -y, 
Swansboro, NC 28584 4 

Mr. Frank Wheatley , ' s ■ 

Topsail High. School/ 
Hampstead , NC 28443 

Mr. William Spender 
Dixon High School 
Holl^ Ridge, NC 2844S 



Pe par tinmen t of Public Instruction 



Division of Science ^Sducation 
Division of Language Arts 
Division of Social Strr^udies 
Education Building 
Raleigh, NC 27611 ';' 

Department of Public Instruction 
TV Services 
Raleigh, NC 27611 
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"What on Earth? ./an instructional television series for eighth-grade 
earth science f is - designed to complement a sequential course of study in 
earth science texts^ l^inty-ninir programs^ have been produced which ^mtfe \ c= , >7*'fc 
: aired oh educational tils vision » Check TV Guide for schedule;* Teacher f s £ 
guides; are available* iteeach pv6gr am along with slideJ packages keyed -to ! "....'= i, . r ; 
- scenes ^ shown on the programs . These contain activities and resources. : ; 

Some-, programs a.re suitable for use in science classes above eighth ' 
grade • Several progf ami relate directly to concepts in marine education* v 
These are listed , belpvj \.\: /./;\ [.-■'■■ ,-^C-. 



* Film Number Program s Subject 

'3 V- Forces That Act on the Earth: gravity and tides 

8 . - Winds* Weather and Air Masses: local breezes, 

/ found at land-sea interface and mountain valleys.; 

10 /* Cyclonic Storms : Pressure systems , fronts and 

;^ : .; , the typical life cycle of a cyelonce* '/-•..;./ 

■ ■• 11 ; The Nature of Violent Storms : » hurricanes with - 

segments of "Connie," a major East Coast hurricane, 

15 Science and the Sea Part I: Cruise on Duke 

University's research vessel, Eastward,, covering- 
techniques in navigation, sampling apparatus. 

• 16 Science and the Sea Part II? continues to follow 

1 the cruise of R/V Eastward observing plankton tows, 

* aquarium collection efforts and geologic dredging. 

17 r Land Versus Sea --The Interface? waves, beaches, 

and seasonal beach change. 

IS Land Meets Sea: shorelines around the world, 

aerial film from Maine, Alaska, Hawaii, California, 
- v; X". -Louisiana and North Carolina. A naturalist explains 

a transect across a North Carolina barrier island. 

; , 19 Man and the Sea: wind and sand dunes t philo- 

sophical look at North Carolina coastline and 
thoughts on future development* 4 

27 s Wr^^^^&aixt ary Rocks : conditions for forming sedi— 

. , ^mentary rocks and ancient environments. 

29 deolo'gicaU Time : develops concept of time scale . 
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., ■•; v,v/-->--" VrVVi,: .v, : - / - ,-- ; : 

- : .r.?F : '' ; '.;-:-v. . L"" Departmeti fc Vot Commu'tii ty ; t CE5'ilkgfes v .""v': :; -.' 

Divis ion b£ Program Setfyic^^ : , ' (919) -73^^6385 % V =• "•: • '/' 

- 1X4 W. Edenton Street • ■ . :> _-■ * _ ,\ - - 

• ; ";v' J - ftal^ if h f - NC 276 11 "f" Y'\'. //'"---V- Y, " ' S"Y t; 7 '^. f; '/-V Y :=:Y 

Y,-- ^Seafood oeeup^tipns traiiilfig programs ttondudted in - the * Community v • 
Colleges System of far ; a seri^ a of- Qeeupat ic?tteai .: ex-t'etiss ion courses for 
North Carolina's fishing atid seafood industft - ieflY Th^ese courses are avail- 
able through the Continuing 5 option Divi^i__ons of tKie technical institutes 
and , c onnmini t y colleges in tti% coastal regi^tLs. . Y\ " ._~ . ; * ;. 

Department of Human Et0f~ ources : - 

Sanitation Branch . YY (919) 73Z3-2261 .. Y'-'"- 

Environmental Health SpQt ion 

Division of Health Setvi^s /.'['- 

p. p* Box 2091 -. _•• , ■ - : ' y.. . : j 

^ Raleigh, 27602 f v ^ : - ^ ' - — ^-y^- .. 

This branch works to ^et^Mish prevent^ - ^ve healtHn care through protec- 
tion of human food* water, fr\-xm& shelters. Inspect: ion of crustacea and 
shellfish are conducted • The> processing , p?a» paging «nd' ; handl ing of such 
foods -/is also monitored. ifr^yalsQ sample >V.~-«ater . sup^plies and oversee the 
proper handling of waste trtcwials. -. 

Shellfish Sanitatio^^^ograr (919) 76^-1543 — Wilmington 

P.O. Box 769 (919) 473-3957 Manteo 

Morehaead City T NC 28557 ^ (919) 72S-6827 - Morehead City 

, The staff of the She llffiri Sanitation farogram c^^llects samples and 
makes bacteriological analy^Q^ of all f coast^7 1 waters ;— This program provides 
for the inspection and certification of all. ^shellf islr^i , scallop and crustacea 
processors* ■ . ;"' - 1 . / 



Environmental Section ■ ^ < 919) 733-5725 

Attorney General 1 s Office . = • q. 

. . Department of Justice , ; >; u f : 

.; ; P.O. box 629 ; : r : ■ ':' ' " : '•' •; •' • •. v ■ ■ ••' • • ■ 

Raleigh, NC 27602 

The Environmental Section °f the Attor^i^sy Gener^a.1 *s Office provides 
legal interpretations of state itatutes c^n^^^rning eraxvirbnmental matters ? e*g 
vater law, pollution laws ^ titling, well cOn^CS:fuction»» dam safety > land use 
planning* ocean and fisheries lass, interpr^C^ation o^S the Coastal Area 
jyianagement Act , Clean Water Bc?^ Act grants i advice c=*xi Indian matters ; etc * 
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Apjrsntie^^ship J)i^ : ; Phone jToll Iree ^/ - 

4 West Ed&riton Street , • 1-800-662-7003 

v Thi- Appr <itMrfc tc^sH ip Division extends aid ani information to those 
interested in ^ ^participating in apprenticeship programs^ w the state,. 

Program p^^fe rings include such marine trades as boat; bui Id in^ and 
mot orb oat mecti^K.xiics • For further information, one might contact any. 
local office jpf^ 1 ; the N*G. Employment Security Gommiss ion - : ■ 

./ •Eaitern S^C. - Supervisor :. : ; ••• - ; ■.- - " 

• . V ; y:~ p. o. Box 201 : ; : v '=: />\\ ■, . ' - " 

L : - Greenville , NC 27834 \- ;; ; \ 

/ , ; ; J - (919) 752-7304 " 



f.~.~.X^»w-*4y — — : Department of- Natural Resources : : ™ -->^—w- : ^ 

v-. : . - / : ^ "and Community Development V i 

\ ; N.CrDffi^^ of - (919) 733-2293, " .' 

Coastal Management 

P .0. Box 2 ~?687 . - ■ ' • . - 

Raleigh » N C 27611 . ." 

The Office of Coastal Management is responsible for developing and 
carrying out & coastal management program based on legislative authorities 
at both the sea ife and federal level* 

Tha l5-menC£>er Coastal Resources Commission is a policy-making body 
responsible for " implementing CAMA. * - 

The larger 47 member Coastal Resources Advisory Council is made up 
of repress ^ v i — ve s of all the coastal counties s eight . cities and the major 
state age; and is res pons'ib le for adv is in g t he CRC and the Secre tar y " 

of DURCD d^^Il matters relating to coastal management. - , 

Adyice and information on coastal development is available at four 
locations! Ral^sigh (733-2293) and at three NRCD field offices — 
Morehead City (TI733-2160) ; Wilmington (256-4161) | . and Washington t 946-6481) 

Division o — F Environmental Management (919) 733-7015 
■' P.O. Box 2^687 . • ' .. - 

Raleigh, Hcz: 27611 

. The Divisic^Dn of Environmental Management monitors environmental 
quality and re gu=j.lates environmentally , disruptive or pollution-producing . 
activities* Xt^s primary areas of authority are w^ater and air resources* 
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Division of Forest Resources ^ (919) 733-7015 % 

7, 0. Box 27687;: M ' -"\ . -'/ '.. -v 

Raleigh, NC 27611 % . -v ™ . 1. - = T" 

r Upon request, advice concerning forestry management may be provided, 
fre e of eharge , through forester s . Fore s t s may b e managed f or income fr om 
timber, for wildlife, recreation » c lean owater or a combination of benefits , 



Division of Land Resources f\ V (919) 733-3833 ^ = 

- f l 0, Box 27687 r ^' ' / / : v> - : : - 

'Raleigh, NC 27611 /- "V- . ^jjgf*^~ ■ , ' 

The Division of Land Resources is composed of four sections* the 
Geological Survey, the (^gpdetie Survey , -the Land Quality Section and the 
Planning and Inventory Section. v .• ' . 



The Planning and Inventory Section encourages local land-use planning 
statewide and serves as staff to both the Land Policy Council and the 
Advisory Committee on Land Resources . Public/ education for conservation of •. 
.the .land resburce .is Jan important sect ion concern * .Located ; in: the , section; ... 
is the Land Resources Information Service , a service which uses a computerized 
"Interactive Graphics System" to analyze and exchange geographically oriented 
land use , environmental s economic and social information with interested users . 
Land -use and land^cover data remotely sensed by NASA f s Land sat Satellite will 
soon be included - 

Hain Off ice_ ". (919) 726-7021 . . .. ' ;.\..s..„ 

" Division of Marine Fisheries - 
P. O* Box 769 V " • - * . . 

Morehead City, NC 28557 ^ .• : " \_ . - 

The Fisheries Division is tfie only marine fisheries agendy along the 
North Carolina coast that has statutory power to manage resources* If some- 
thing is wrong, the Division can implement* regulations very quickly iri an 
attempt to solve problems. This is an important capability. ^ 

_ By law , the Division is responsible for the maintenance, preservation, 
protection and development of all marine and estuarine fisheries resources 
of the State of North Carolina. Their mission is to manage for optimum = 
utilization by all citizens and to maintain a viable commercial fishing 
industry. • • 4 : •; ' ' : 

For any questions you have concerning marine fisheries regulations, or 
to contact your local marine enforcement officer, call toll-free 1-800-682-2632 • 

Regional Offices: / 

.Division of Marine Fisheries V 
c/o NRCD Northeastern Office I, 
P.O. Box 1129 

Washington, NC 27889 I 
(919) 945-3481 fc \ 



9 

ERLC 




> v Divtsion of Mar £ne fisheries;" ; /':';> 
■> sqi; S vV Causeway :te ive ; v ; v ';.}'■::■: rr ;/ r ~ ' v ;' 

; Vriglitjiviiie ;Beach, NC, 28480 
-a u (919) r2a6 T 4541 /. • ^ ••• v^--— \ v 

Division of Marine Fi series - 
315 sV: Hughes Blvd. i V' ' ; '\;; 

Elizabeth City* NC 2791^ - - V 

* v 338-r83?t v./-; l \ ■ 

N.C* WiidlifeMesourees Commission (919) 733-7123 

512' Salisbury Street ."■ \ •-. 1-800-662-7137 : > 

Raleigh, NC 27611 * ; . (Toll Free); 

V The Commission's professional staff is composed of ive different 
divisions : Enforcement V Inland Fisheries , Game , Boating and Information 
and Education. Within these division^ are the biologists, technicians, 
wildlife enforcement officers , educational representatives , secretaries 
and others who keep this agency running on a day-to-day basis with the 
^ecut a^^Hi^c tS^le^ 

Division of Parks and Recreation (919) 733-7795 

Natural Heritage Program . ~ . '.' ••V 

Box 27687 / ^ 

Raleigh, NC 27611 ; . .. '.. 

The Natural Heritage Program establishes a comprehensive, ongoing 
inventory of the state's natural diversity and plans for protection of 
significant natural areas * 

Division of Parks and Recreation (919) 733-4181 

P. 0, Box 27687 . . * ; : 

Raleigh, NC 27611 , _ , /- 

; The primary purpose of Parks and Recreation is to administer and manage 
the state park and recreation program so that an adequate supply of high 
quality recreation opportunities are made available to the people of the state 
and its out-of-state visitors . It is also designed to protect, preserve and 
conserve those unique natural, scenic and manmade features found across the 
state - ; 

State Trails Program of the (919) 733-7795 

Division of Parks and Refer eat ion -• '; *. - 

P. 0* Box 27687 \ v •; 

Raleigh, NC 27611 ' 

This program provides information about trails for hikers, horseback 
riders , canoeists, bicyclists and of f -road-vehicle enthusiasts . Currently, 
a statewide network of trails is being put together. The State Trails Program 
also urges the citigen to participate by supplying ideas; and information about 
his interests . 




Office of Water Resources (919) 733-4064 

, P, 0. Box-27687 : ;V. . .. .. iv'-V; •":"••]-■'';••-: "y" ■ 

'[■:.. :Ra^eigh* 27611 v \;...y ;V 

Off ice of Water Resources ' (919) '733-4064 

-710 Arende 11 Street • - 1 ■■ . ■ v ^-"?' : V ; : 

# The Office of .Water Resources provides, grants to countries arid munic- 
ipalities to assist in beach protect ion ^ navigation improvements $ ; arid ' i 
£ lood control projects . 



Manley Midge tt : - ' v v- t ; { ■•■ 

North Carolina State University 
Science Education \ -V ^ 
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:? - -SECTIO^ TEN • v 1 / i 
FEDERAL GOVERNMENT RESOURCES 



U.E, Department of the Interior 

Bureau of Land Management 

Interior Building ... ; 
C Street 

Washington, DC 20240 X ' . 

Federal Water Pollution Adminis tr at ion 
Washington ^ : ', : , . 

Fish and Wildlife Service 
Washington, DC 20240 

Geological Survey 

Department of "Interior Building 
Washington, DC 20240 

National Park Service 



Division of Information 
Washington, DC 20240 - 

Office of Oil" and Gas 

Washington, DC 20240 ; ' : 

Bureau of f Outdoor Recreation 

Division of Information . 
Washington, DC 20240 \ - 

U.S. Department of Commerce _ r - . 

Nat io 3.1 Oceanic and Atmospheric Adminis tr at ion (tj^M) 
National Oceano graphic Data Center 
Washington, DC 20235 , * 

National Ocean Survey (NBAA) 
Rockville, HD 20852 - 
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6^01; taitf aye ttt Avenue; 

vRivey d»le » .. W 20854 :" * Marine' Charts ; v^>. : ,\.: v ^ _V>. j:- ';; / ; 

Nat ion^l Weather Service f(NOAAQ ^ : ;'■ ^ = 

WashittSton f PC 2024O s part pt bylde hurr ic ana tr aekitig cba:r3f t s j 
■ ----- ■ ^ S ^5":^ v-arid bfclifer weatKar awareness broefru^ires - 

nqaa : 1 v;V.;: : ; .V^/' V-^- J' ; ^ .V 'V' ' "•- 

Norfolk^, VA 235101 (Information Booklets) 



NatiQn03.1 Haritia Fisheries ger^fj/ce 
Washing ton, DC 2024 0. . . *■>-'"'" 

Of f i*Q£ of Coas tal Zona Hanag erne n t ( NO AA ) 



Natioxi^^l Wildlife Federation ^ 
1412 ISth Street, NW^ I'. ' \ o 

Washington, PC 2Q036 v. .- : ; V k : ^ - 

Super irr^tend^nt of Documents , - 

U.S. toyarnfti tit Print ing Office ; ... . ..... :. , ....... 

Washing £on, DC 202OO : Free mailing of " selected governm0a__t: 
- ; ; % publications . ] - . • 



U.S. Department/ of the Interior 

Cape H^atteras national Seashore 

p , O. Box '457 ., : " ' 

Mantfe©^ NO 27954 . . : * 



7 U*S- P S rk.q and Monuments Association has books , slides. ^n_<d other 
education rnxaaterials designed to support the Parks Program* ■•• .-. 



, Cape ler iokotft National Seashore ; 

- Front. Street " \- .' : --• ['J. , • " ' 

Beaufd&rt f Nc 28516 ' ; "■■ - 
v (919) 28-2254 . : , Y 

JBoth' n^^-tibna! , seashores have interpretative services and nature walks 
and cam 'prcr^vide otto services for educational groups, f 
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. / = r - . JI.S. Dapnift^iat of Defense . * v ; : 

: ^ ; UvS ; Naval: Oc%iu\cgraphie 0£fifi# ... - * ,<;*'.;= \._,:- * , .-; v.,./;*;., = • 

Washington, 20313-;/: ;VV ; 0 : :.: : ■ ;J • V. ; - 

. ; . Ar l ingtpii, yA Jt?2i? '■• . ■ \ Vv. ■/ V< ' >C -y L'Ly 

For additional federal and s£a££s resources plus associations a-xid / 
conservat ion groups % write for Dir#^s tory of Environmental Education Resources 9 
Center for Environmental Education - 624 9th Street W\ Washington, DC 20001* 
(202) 737-3600. v H _ : 
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; SECTION ; ELEVEN * 

MARINE CAREERS RESOURCES 



Publications i '. • ;'-; = '•'•= -:V ; A :.. ""• " "V 

University Curricula in Marine Science an^ Related Fields 

<No r 0harge) Director , National Sea Grant Program, NOAA, : :'. . ."-."i 
Department of Commerce, 300 Whitehaven Street, NW, Washington, DC 20235 



( 



So You Want To Be a - Marine Scientist .V. . : -' " . 

\ Nuanu Seaquarium, Riekenbaeker Causeway, Miami, FL 33149 

.Training, and , Careers, in Marine Science ^ .. :..~v..: ........... 

' — ~"~ , , . . " _ ,. , , , . \ ' . . ; : .- 

; (50c; free to I0F members) , International Oeeanbgraphic Foundation, 
10-s.Rickenbacker Causeway, Virginia Key, Miami, FL 33149 • 

Opportunities in Oceanography 

•': ($1-25) Smithsonian Press," Smithsonian Institution, Washington, 
, DC 20560 ^ „ ... . ,., ',:;.;„/ ■ -. . -.; ,C - .. . - . : .... ... . ....... 

Oceanography Information Sources 

* Printing and Publishing Office. National Academy of Sciences, 
2101 Constitution Avenue, NW, Washington, DC 20418 

The Oceans and You .• - / >•;•.*'."■ 

• • — ■ •' ■ - •" ' ■ r" " "'. • ' ; ' .-.\ ' .' 

($3,00) Marine Technology Society, 1730 M. Street, NW, *Suite 412 , 
Washington, DC 20036 A . 

Marine Occupations in the Texas Coastal Zone , ,\ / 

College of Education, Texas A & M University, College Station, 
TX 77843 - ; . . v 

Occupational Outlook Handbook 

U.S. Department of Labor^ Bureau of Labor Statistics, Washington, DC 20212 

Marine Career Series I Mar ine %e 1 a£ed Occupations , A Primer for 
High School Students . -. . " "V . 

Marine Advisory Service , -University of Rhode Island, Narragansett -. 
Bay Ganffus, Narragansett, RI 02882 , V"-.,. 



The Need for Matt ine * and Aquatic Education " . ■ 

"... * Goodwin, Harold L- ; Sehaadt , James G* K 1978 • (Single copy free, 
multiple copies $1-00 each.) Available from: Sea^Grant Communications 
Of f ice, College of. Marine Studies, University of Delaware , Newark, DE jL|&711 
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Today 1 i Youth Irt Tomorrow 1 s Sea - - * • % 1 • " * 

Goodwin, Harold v t > (Single copy: free,) Available fromi Bulletin t ; 
Clerk^ .Oregon State Uniyars ity , Goryaljii , QRf 97331 ^ Request ^6-45 ; J j ; 

Xhe Marine Careers Project , - V;.,-. 

(free) Available froms Education Department M Marine Careers project, 
Cential Wharf f Boston, MA 02112 ^ - "V 

Career Opportunities at the New England Aquarium . : 7 ' = 

. <frpe)^ Available from! New England Aquarium, Central Wharf ; • 

Boston, MA 02110 -;.V -• »■ v'"" ">'\.': \:.V..'-l: " ■ ■ ■ ; ' : 'vv' :: V ^ 

^oo and\kquat ium Careers , . : ; 

Ameritfan Association of Zoological Parks and Aquariums (Free) * v 1 ; ^ 

Available from: New Jersey Marine Sciences Consortium, Fort Hancock / 

nj 07732 '"; :> . / ' "7\ j ; : \- . 

fon gj^yjaen^ Outlook for Qceanogiraphgrs y ; . y - r : = ^ 

Occupational Outlook Quarterly * 'v. 

Bureau of Labor Statistics • : f = 

Washington, DC . / . . .. 

Your Future in Oceanography with the U.S. Navy Hydrographic Office •'. 

U.S.- Navy Civil Service Commission _ " " . . '/\\ •:• •' " 

Washington, DC V : . : , V - . ... 
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PART THREE I -Field Trip Information 




1 . Shifting Sands 

2; Statewide Field Trip Sites 

and Resources 
3 • • Reference Guides for Field Trips 
4 - Educators Field Trips 

and Liabilities 



C 1973 Dover Publications , Inc , , NY, Seashore Life Coloring Book, 
J 1 lustrations by Anthony p'Attilio. -- 
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./.y. : : v • V.', SECTION ONE •: =. .v' \ ■= 

; '■.'-.V'' " "f; ' : "\ — shifting bands ; ^ y : v ; / --^V,; v v - 'V^. : 

A Guide to Coastal North Carolina for* Teachers and 4-H Volunteers 



4t. 



. 4 . v , ^Shifting Sands" is/ ; a guide f for the educator or 4-H volunteer who \ 
wishes* to plain activities extend ing beyond the confines of school ^alls. 

The idea of -this material is to assist the educator in planning mean- 
ingful y educational field trips throughout coastal North Carolina* The 
guide .provides the usual information on places to visit, how to get there, 
where to park, what to wear, expenses to expect, resource people to con- 
tact , tours available , reservations , exhibits to be seen , nature talks , 
walks and much more . Other information includes tips on available medi- 
cal services , overnight accommodations and restroom facilities. : 

In short, this booklet: was written by educators for educators and 
: is hoped to be a useful source of information when .planning for the beach 
trip- ; >- . .;. .?■■'>•'•':'/' / • . - /. . ' ^ " : - "A""- . 

.'• The North Carolina coast can be divided into three geographical ■ • 
sections: I. Northeast to include northern Outer. Banks, Currituck, ■ 
.Elizabeth^Cifcy. and. Edenjton; II ♦ . Middle to include Morehead City , _ 
At! ant ic Beach and Beaufort \ III * *-\ Southeast to . include Wilmington ^ South™ 
port and southern beacfies * ■ - 

The following is a list of places in our coastal area that may be visited ~ 
on field trips . B ■ : ■ 

I * Northeast Coastal North Carolina 



1. 



2, 



3. 



Museum of the Albemarle •■ • : 

Route 17 South ^ /£' - , : ^ 

Admission: ": Adults - 50c, Children - 25c 
(919) 335-1453 ... 
Interesting exhibits of the coast's history. 

Write Historic- Albemarle Tours , Inc • 
P.O. Box 124 ' / • .• "• 

Bath,- NC 27808. , . : ' ' f \V 

(14 "Sites in northeastern North Carolina)- " 

Historic cities of Edenton and Bath 1 
Famous port cities of colonial importance , 
For information writer Chamber of Commerce? 
Historic Edehton, Edenton, NC 2f932 

'*> : ' f . c v." -\;' *■.■'•■•• *.;.; . /: v 
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Mattamuskeet National Wildlife Refuge ' % 

I Swanquartery NC 27885 ^/:"::/ ; "' /^d.": S.HZ; V ; -'"-'-- 

(919) 926-4021 / ! "^'•'^^ • : /• v' : V-"' ^V; ; ;'y : . 

Field trips , .water fowling, slide presentations and programs * 
S t af f endeavor s to design, tr ips *qt pr ogr amg to me a t individual 
needs of various groups* . „ v 



The: Northern; Outet Bariki^ "v'X ".' 

Ext&ri'd ihg from, Currituck south to Ocracoke Island make a 
^fantastic ecological and historic tour of coastal sights. 
\ If you s tar t from Ocracoke- , t ak ing the toll ferry e ijthe r from ~ 
Cedar Island "or Swanquarter, be sure to get the schedule 
and make reservations ahead of time , Ocracoke I (919) 928-3841 
Cedar Island: (919) 225-3551* Swanquarter: (919)\ 926-1111 , ;/ 
(Name and vehicle license number are required for making 
reservations • ) v ' ^ 

Wright. Brothers National Memorial , Kill Devil Hills , NC - ; 

Visitor center-museum, reconstructed: hangar and shop and air- 
port mark spot where first powered aircraft flew on 
December 17, 1903 . 0 / 

No .charge . ■•.""•',= ; . 

Facilities — restrooms • ■ • 

( 919) 44 1^74 30 [ . : # 




-Jockey's Ridge State Park, Nags Head beside U.S. 158. 
Largest natural sand dune on the East Coast. 

-N.C . Marine Resources Center /Roanoke Island -£ 
P.O . Box 967, Airport Road 
Manteo, NC 27945 ^ . > " 

(919) 473-3493. / . : 

Facilities — restrooms - v 
No charge ;■'/* : 

Located near the site of the famous "Lost Colony," this facility 
highlights the wind— swept tieaehes and dunes of the Outer Banks 
and also the quiet backwaters of the sounds* "Exhibits, films, 
marine aquaria and displays about the coastal environment and 
its organisms- ~ 

Guides lead ? field trips and provide "hands-on" educational 

experiences' • * . - 

Bequest a calendar of events, Ask an educator at the center 
to design a^fie Id trip to meet your class or group needs. 

Ft, 4 Raleigh National Historic Site I Where Sir Walter Raleigh's* 
explorers and colonists discovered ^and laid out a town and. 
attempted td establish a settlement . in 1584-87- Virginia Dare 
born at this site. Visitor Center with displays , films , etc. 
Ft. Raleigh National Historic Site Nature Traill (919) 473-2117 
Manteo, NC on Roanoke Island* 

No charge #. ; . .,•■..*.-= • * 



10. The Lost Colony Theatre , Manteov NC. This outdoor drama " 

is located at the Ft v Raleigh site . > ; ^ 'J/.-- ':•:"':'[ .; ' 

;^ .Story ^/fltst^ English settlement in America. June 19 
y > August 2&m Nightly except ; Monday in Waters ide Theatre . 

Admission I Tickets - Adults Jf* $6, Children - $3, Senior Citi- 

V: - T ' z0na; # vrj..S4. ,•'••*•* !.-/-•'= -r- 'v/., ; v A ' '!-\'.};V+'."'' ^V- : '.' j v .^'"' r \ v -^"- r "'"'0'.'. 

Business Office - (919) 473-2127 • .* • . 
Gift and Souvenir Shop - (9l9) 473-3763 T :; V y\':y:^. 

- Ticket Of f ice (919) 473-3414 v ^ ^;"Cy \ y .' 

' . Elizabethan Gardens' ' " v ' V . V: 

,L6eated ; at Ft . Raleigh* near Hanteo,. NC. Snow Garden ,. wild v 
flowers, trees, plants and priceless pieces antique statuary.* 
(919) 473-3234 v 
Admission ^ 




12. Coquina Beach * # 
8 miles south of U.S. 158 
Picnic shelters, bath houses, good swimming* Beach walks with 

- Nat ional Park Service naturalis ts . ' - - — V." ;j ^- 

13 . Shipwreck Laura Barnes — - wrecked in 1921 V 
Located on Coquina Beach 

14 Bodie Island Lighthouse \ ■ 

8 miles south of U.S. 158 •" , 

Visitor center with seashore : information • • 

and natural history exhibits.. Slide program. 

No charge - - : - . - • 

Ample ' parking = .-"._.: * ' 

Facilities — restroojns 

(919)473-3991 \ 

15. -'. Oregon Inlet Bridge 

Spans Pamlico Sound and ocean inlet ; three miles long . 

16. Pea Island Wildlife Refuge • . - • ' " ; 

■ Between Oregon Inlet and Rodanthe . 

*' Wildlife includes snow geese and many other species of waterfowl 

during winter months. Spring to autumn a large variety of wading, 
shore and upland birds . . Overlooks parking areas;. , 
Field trips upon prior request. 
Write* Superintendent & 

•Pea Island National Wildlife Refuge, 
Rodanthe , NC 27968 • 

17. Cape Hatteras National Seashore 

70 miles of open beach on Bodie , Hatteras and Ocracoke Islands 
Camping is permitted on three campgrounds (five in summer)* 
information on camping* education programs and shipwrecks. 
Write : Cape Hatteras National Seashore 
■ ; , ■ ; ' . Route 1, Box 675 

Manteo, NC 2*7954 . : 
-■}:' : ' ";/\ (919) 473-2117 - \ ■ 
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Nature Trail (near eamping area) i Good examples of plants, 
wildli _'. ;.V.-. V -'-N : 

v. "Sand Gait If at Bod ie Island. A children*! nature center/ 
in South Nags Head , NC. ^ C919) Mi*6642Vv 

"V;. / rBUXtpn WbOds, : ■ ;X L .'.;V/ - ' .i;^v/; ; ; '.7 

• • Ample -packing ■*'■'■•-■'. -.. s - . il 

Facilities picnic tables, no restrooms. • 

18. : Cape Hat teras Lighthouse 

^Located near Buxton, on Hat teras Island 

Tallest lighthouse on American coast ; open 

* to public* Former keeper's residence is now 
a. "Museum of the Sea." _ 

• Ample parking ^ ='.,*'. 
Facilities ^restrooms 

.- = • No charge - ..; - "" 

(919) 473-3991 ; : v 

•19 . "Museum: of. the. Sea," Buxton, NC . , _ ... 
(919) 985-520? 

20. Ocracoke 

Located at southern tip of Ocracoke Island on Route 12*/ 

Picturesque Wishing village community with accommodations* 
Spot where. Blackbeard the pirate was captured in 1718* 
National Park Service Visitor Center available . . . : 
' (919) 928-4531 - - " : ' . - 

Sites of interest at Ocracoke : 

• Visitor Center , 

• Howard Street - one of the. oldest streets on Ocracoke; 
- • * good idea of what life was like before World War II 

•. Methodist Church 

• Lighthouse - oldest operating lighthouse on East Coast 
. ' • British Cemetery ' ' 

m Wahab Cemetery 

• Wild Ponies of Ocracpke — about midway up the island 

there is a sizable herd of wild ponies* A lookout 
stand is available * It is commonly speculated that 
# the animals descended from Barbary ponies left by* 

St* Walter Raleigh Vs colonists* 

= .= - . ■ ■•' • * ■* * . * * - 

Accommodations and Information 4 

. Numerous restaurants and motels are located along the banks * 

For information contact : 
: % . Dare County Tourist Bureau 

Box 399 

Manteo , NC 27954 : 
(9lSy 473-2138 




Camping; r ; " ; ~v .• ; ' *.V.'. V;^:;-;;.;r.:; , : ; .. s '^i r ? ' -O 

.•National' Park Service*: v? n- :. ' •'" ••; 

Campgrounds at Ocracoke, Frisco, Gape Point, Salvo and 
Oregon Inlet . For inf ©rmat£dn :and .raseryitioris call, v 
(919) 473-2117- Reservations required May 15 - September 6* 

Private campgrounds are ...located'- on Nags Head Beach '-' ^ 
Roanoke Is land and Hat ter#p ; l s ^ n< ^ • Comple te details 
available from Dare County Tourist Bureau. 

Hyde County (Lake Mattamuskee t * Oeraeoke Island) 
Hyde County Coordinator V 
Swahquarter , NC .27885 ' - 

(919) 926-5711 - 

Dare County (Outer Banks, ^lanteo) 
Outer Banks Chamber of Commerce 
Box 202 ; - /.. 
Kitty Hawk, NC 27949 u ^ 
C919j 26I--2626^ 




II. Mid Coast 



1 ; Aurora Fossil Museum, Aurora, NC 

'Resource facility teacher fnservice and student field trips* 
Th£ facility and staff provide an educational experience in 
coastal plain history, ocean levels, extinct creatures and 
sediment* Murals, films, tour ^pf Texas gulf Corporation, 
" t ouch ;and feel" f oss i 1 s amp le s and f o s s i 1 s cr ip p iles g ive 
: opportunities for students to learn about geologic history 
and even bring home their own fosails- Open Wednesday, 
Thursday and Friday for school tours . For field trips, contact! 

. v . . * .. =■ Chuck Hauser 

P, 0* Box 1157 i • 

' . . . . . vi ' 1 Washington, NC 27889 . . " 

.V" C919) 946-4181 . - -r . ' 



2, N.C. Eel Culture Project, Aurora, NC " 

Researchers have been studying methods of aquaculture at the 
* N.C. Eel Culture Project. John Foster is the education 
. specialist at the project and will be glad to show your group/, 
> around, The purpose of the project is to promote aquaculture 
in North Carolina and develop new and better techniques for 
raising aquatic animals * Learn about backyard fish farming, 
clam gardening or raising eels. 
Contact s John Foster 

••; N.C* Eel Culture Project 

Route 2, Box .305 *■ \ 

^ *■ Aurora, NC' 27806 = ' ' • 

• \ ■ (919) 322-4054 . 
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v OS10 vPblloek Street *-V',^'X" . \" ; • " : ■ - : : -;"V ;- 

, v In cp lonial times . New . Bern was a thriving seaport and , 
government center. In the elegant rooms of Tryon Palace 
and in the shadows of . its walls, events that transformed }■.-. 
a royal colony into "an independent state : took, place - •- 

^ Tryon Pal ace wa s known in col oni al times as the mo s t 

beautiful building in America. Restored to its former 
? splendor, the palace reflects a" royal governor's world 

as it existed in the decade of the American Revolution. 

Special tours for children are designed to bring ISth^century 
life closer to the 20th-century young person. During the 
. ..' _ Child Life Tour , . students participate in many of the same 
' daily activities as colonial children d id , such as carding, 
\ spinning and weaving. . Colonial games and toys are also 
demonstrated. The Colonial Living Tour is designed for 
students" of grades four, five and "six." The young people ob- 
serve and participate in using lighting devices, quill pens 
• . and other 18th-century objects, Selected rooms in the tour 
illustrate life for the upper, middle and servant classes 
in the colony* For more -information concerning previs it 
'activities, artifact kits and reservations, write i 

.; „ . . ... . . Education Specialist -"_ .'. ,._ - ; .. 

Tryon Palace Restoration Complex ." 
";\ ■ 4 P.O. Box 1007 

. New Bern, JJC 28560 

^ 4. Hampton Mariners Museum^ Beaufort, NC - e 

. The Hampton Mariners Museum in Beaufort interprets North 
Carolina's many faceted historical alliances with the, sea. 
Down to the Sea is the theme of the museum commemorating 
, bo th the maritime his tory and coast a 1 na tural history of t he 1 

/•state. s ."=• * 

Sea and. shore birds, fish and mammal r specimens , marine fossils 
and outstanding collections of North Carolina seashells are 
displayed. throughout the museum. The museum boat shop displays 
restorations and reproductions of traditional wooden boats and 
- 9 visitors can watch actual construction of vessels. 

Formal lectures or informal field trips in maritime - "' 

.history and marine natural history are offered 
throughout the year. Special programs must be pre- ' 
arranged. For more information contact I Judie Spitsbergen 
or Joann Powell 

Hampton Mariners Museum k 

120 Turner Street ' | ; 

. Beaufort, NC 28514 \. '"■ 

(919) 728-7317 - 

■": : \ . . .. ' :- . 70 ... :/ : ■ : 
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■ : ; 5 « -Beaufort Historical Aaabciat ion 1 ry.;.;'J^- : - ; , , -^V:. 

^ , ^ hom#s ; and businesses/ of Beaufort 

( f ) . Pamphlet available for self -guided tour through peme^:: 
te^y ; Possible dbuble-decker bui\ tour i i arranged prior to / 
;'- r - : : arrival w. -Contact I Beaufort Historical Ass be iation ; : 
^ 138 Turner Street 

' - Beaufort^ NC 28514 ' . V/-;C 

; 7 ; <9i3) 728-5225 ;> / '\:= = 

6. . Beaufort Town Docks . v - : o ^ 

Front Street .'■=•.- 

* • • = . ■ ■ v ■ . v ■" '■ '' '■■ ' ' .'' ; ■ ■ ' 

- Walk the boardwalk and see boats of all. uses: f ishing boats , • 

sailboats , power boats, research vessels (across the water 

at the Duke Marine Laboratory) , sports fishing boats,, menhaden 

fishing vessels ,.' houseboats r etc - Note range markers , channel 

« markers and other navigational aids • ' y \ 

7 , Shacklefqrd Banks, Bird Shoals , Carrot Island •'- * = 

- Across from Beaufort, NC ; ■ . / v . 

- A refuge for wildlife . Great for viewing birds and a variety 

of marine plant life * Wild ponies and goats roam the area 
freely. (Transportation to islands will be needed.) 

8. Cape Lookout National Seashore - Headquarters at Beaufort, NC 

Lighthouse and caretaker f s dwelling still intact- Accessible 
by ferry or -private boat. Beautiful shelling beaches, dunes 1 
and private lore. Ferry departs Marker's Island twice daily* 
There is a fee for the ferry as it is privately owned - 

9. Harker 's: Island 0 

Small island community which is the home of some of the biggest 
names in the U.S. in family boat building* 1 Trips can be arranged 
to see this rare boat-building process taking place. Rose 
Brothers is the most famous. 

• . . Rose Brothers Boat Builders •. . "" 

. ,- '• - (919) 728-2763 ' • . .' 

10. Puke University Marine Laboratory 

Fivers I J land ■ * . ' . 

." Beaufort , NC ; _ 

The research vessel , NSF Cape Hatter as , is moored at the 
Duke Laboratory* Contact Eric Nelson for a possible tour 
- and explanation of equipment aboard the vessel * (919) 728=2111, 

11* North Carolina State University Seafood Laboratory 
Morehead City, NC • 

' • ' The seafood lab investigates new methods of utilizing tradi- 
tional and unusual seafoods. A slide/Ape presentation explains 
the work being done at the lab. If arranged in advance, your . 
group may learn to clean fish or shellfish. The lab also provides 
taste treats of unusual seafoods like shark* conch or squid. 
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For more information contact I Joyce Taylor 

v North Carolina State University 

'-V? ■ '. Seafood L ab or a t or y ) vr 

v,. : .- . P.WDrawir 1137 .\\ /; ; : :; .;-;\ x 

V vV" : v • V/-V ' ; " X919)- 726^7HV^^^^^^^ ^^^^^^^^ ^ 

12 « r Institute of Marine Science (adjacent to Seafood tab) 

3407 Arendeil Drive ; - ^ ; f ; ! * 

Morehead City, NC 28557 (919) - ?i6-68f 1 /; :; v^V^- V-'"" . A 

View sea turtles in open tanks behind institute* ' > 
• Arrange permi&s ion in advance . Contact:; Joyce Lewis 

13. North Carolina Division: of Marina Fisheries 

: Morehead City » NC . y , ; 

'The North Carolina Division of Marine Fisheries plays an . 

important role in protecting our coastal fish and shellfish 
resources. Research is conducted to determine - when fishing ' r : 
Jw • .^^ gr o.und s.; shou Id „ be ope ne d and c 1 os e d • , ^ Mar ine fish e_r ie s o f f ice r s 
enforce fishing regulations. A public^ education representative 
can explain to your group the different types of fishing indus- 
tries in North Carolina and the importance of protecting our 
renewable coastal resources. Programs may be designed for 
young children, as well as teenagers interested in fisheries 
■ careers * - . ; w • •.' "• 5 * ■ .• 

Contact : Frances Hunter L. 

" . N.C. Division of Marine Fisheries 

, 6 34H Arendeil Drive 

Morehead City, NC 28557 
- (919) 726-7021 

14. North Carolina State Port at Morehead City, NC 

One of the two shipping ports of North Carolina. Ships from 
around the world can be seen entering, loading and leaving 
the port- Tours can be arranged for groups. * 
— ' $o" facilities — • — v • • * . — 

No charge • . jr -\ 

..(919) 726-3158 ^ /^\ \ 

15 . Head Boat Fishing (Gulf Stream) ~ . / v^fifetetml 
Captain Stacy II - $40 per person I ^^^^^^Sl ^ 

' ]i Morehead City, NC . \ JUL / , : 

Contact: Captain Stacy IV 4 \ My]! / ' 

(919) 726-4675 ■ XwBIv^' 

16 . Fort Macon Historic State Park 

Fort Macon is a restored pre-Givil War fort located at Atlantic 
Beach. Park historians lead tours and will show your group 
what life was like at the fort during the war. 

nature trail meanders through a nearby maritime forest. Park 
naturalists will point out trees and shrubbery planted near the 



fort that were used for: the ^soldiers 1 benefit* Rock grdins X 
. haye^ been laced ^e ar \ the ; f or t in an attempt to keep; port; v • \ - 
channels open . A beach nourishment project is alio in effect;* 
Black fossil shells can be found along the beach* Currents are 
very dangerous in this area arid rid swimming is allowed* For 
more information contacts ~ \ \; ^ : 

Fort Macon State Park = : *'• v. y- 

P.O. Box 12^ ^; ;, ■■ A ",-i'V- : . v : ;--' ■/'>--/ * •. : > • \. . 

Atlantic Beach, NC 28512 

(919) 726-3775 Ayy » : > 

North Carolina Marine Resources Center/Bogue Banks 

The Marine Resources Center at Bogue Banks is conveniently 
located near Atlantic Beach. 
Each year thousands of visi- 
tors come to the center to 
learn more about the mar ihe 
environment through programs , 

* exhibits and films * Field 
trips "to ^Isait "TOrah> eel^ T 
grass bed or ocean beach 
highlight many group activities. Saltwater aquaria displaying 
local fish and invertebrates fascinate young and old. Open / ; 
touch tanks allow visitors to become familiar with conchs, 
fiddler crabs and sea stars* Write to the center for a summer 
calendar of events I North' Carolina Marine Resources Center/ 

.... " ' :: '" - '• "' Bogue Banks " -V"-:. - . "" '•- ■'. y ■ ; r y- f'., 

: ■ Atlantic Beach, NC 28512 

. ". -" "■ ; (919) 726-0121 

Theodore Roosevelt Natural Area \ ' =,- 

See unique plant /animal life of one of North Carolina f s largest* 
barrier island maritime forests. Self-guided trail winds among 
moss^dr aped live oaks s over relict dune ridges and along marsh* 
North Carolina Marine Resources Center is located within this 
beautiful 300-acre na tural area and. walks /si ide programs may. be 
arranged through them, 

Hammock 1 s Beach State Parks Bear Island 

P.O. Box 58 ,.• ' ' • • , • . ' ' . 

Swansboro » . NC 28584 ■ . ' • ' ^ ; - 

(919) 326-4881 ' " -. ; s / : '....'./■■.:■ . • , 

Spectacular dunes. Relatively uncrowded beach.. Free ferry every 
30 minutes — Memorial Day thru Labor Day. Twenty minute ride 
on Intracoastal Waterway*: Res tropins , conces s ion % s t and , picnic 
areas, lifeguard. Highway 24 west, from Swansboro about two miles 
then follow signs* ; 

Groatan National Forest - . ' y 

The most "coastal" of any National Forest in eastern U.S. The, 
Croat an Forest -has many .unusual attractions . The unusual -include 




many spec ie s o f . an imal s * birds and plant life seldom seen. 
elsewhere. Unique to this forest are the area of poeosins, 
Animal* wildlife include egrets*, hawks, bald eagles, pere- 
grine-falcons,^ osprey, deer, alligators, black bears and 
migratory birds , such as ; ducks and geese Picnic areas 
*are available.: The Cedar Point Tide land Trail is ipeated 
across froni Swansboro at"* the mouth of the White Oak; River « 
Trail meanders through pine and hardwood* forests crossing 
tidal marines on cypres & boardwalks . Viewing blinds are 
along trail to observe wildlife. Ask for map and "Insect 
Eating Plants 11 brochure* Foir information: . -\ 

U.S. Forest Service \i 

435 Thurman Road '■':■}, 
New Bern, NC 28560 s 
(919) 638-5628 ' 



Accommodations and Information 

Carteret County Chamber of Commerce 

Morehead City, NC 28557 
5 (919) 726-6831 




X 



0ns low County 

Jacksonville Chamber of Commerce 
Box 765", Hwy. 17 
Jacksonville , NC ' 28540 
(919) 34 7-314 .1..' 



Craven County. (New Bern) 
Chamber of Commerce 
317 Middle Street ' . ' 
New Bern, NC 28560. 
(919) 673^3111 - 



III , ~ S bu t Rgr n ~C oast „" ' '. ■ . • ' " • • . . ' 

A# Wilmington and Wrightsville Beach 

I. University of North Carolina at Wilmington ■ 
(919) 791-4330 , , 

Contact Biology Department Office for marine science tour. 
Take a tour of this beautiful "college by the sea." Students 
can tour the various departments of the; college and special 
: demonstrations or talks may be given by the instructors there 
if arranged well in advance. There is an excellent marine 
science program which could spark enthusiasm for your stay 
. _ at the beach. Instructors are often willing, to give short 

field trips if their schedules allow. 

■ Facilities — - restrooms and drink machines* 
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2# : New vHariover County Museum ^>r"v,*V^^^^^ 

if ; 814 Market Streat (H^y » 17) ; - 5/ - ■ 

Wilmington » NC 28401 , C ^^N:Y\ : \- 

(919) 763-0852 

, Small , but packed with history of nature and man. The pur- 
pose of the New Hanover County Museum is to collect, preserve 
and interpret lower Cape Fear natural and social history 
through exhibits and programs. Write for brochure listing „ 
all ^educational programs. 
;./ Nq charge • • . "■ ^ ";. ' ; . '■■ 

Facilities — - rest rooms , gift shop, free parking, handicap 
access, picnic area if arranged in advance. 



,3. Historic Wilmington Walking Tour 



Take a walk into the past; let your mind wonder and your 
^^imagination be your guide. See the old^^^me sites as you 
walk the streets of historic 
Wirmington. (Write to the 
Wi lining ton Chamber o f^C omme rc e,.-.. . 
for the pamphlets "Old Wilmington, 
*' NC" and "Old Wilmington Guide Map.") 
Tour begins at Thalian Hall with an 
audio-visual presentation. Walking 
tour takes you to Tfealian Hall 
(restored classic ,19th—century com^ 
muni ty the a tr e ) , Burguin-Wr ight House . 
( colonial gentleman 1 s town res idehee ) § 
Zebulon Latimer House (elegant 19th- 
century residence) , St . John's Art 
Gallery, and the Governor Dudley Man— 
sidn (home of first elected North 
Carolina governor). After the Governor's 
Mansion, there is transportation back to 
Thalian Hall , or you can have your own 
transportation meet you there. 

!_._ - v Old Wilmington, Inc. ' — 

P.O. Box 1862 
Wilmington, NC 28401 

Admission fee 

Hours— -10:00 a.m. tOs5:0Q p.m. 

Tuesday thru Saturday 
Tour takes 2-4 hours \ 




St* John's Museum of Art- 
114 Orange Street 
Wilmington, NC 28401, 
(919) 763-0281 



Located in a for; 
Southern art 
Admission fee 
Hours— 10: 0G a u to 5:00 p.m 
Tuesday thru Saturday 
2nd & Orange Streets. 



church s the gallery houses a treasure of 
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Firs t Fre^yt '• y '-. " v: ^ : ".^'7 r r : 

3rd and- Orange Streets \v-T "■ v /'r-:jv M -'/.^^ :::^' •• . 

Wilmington , NC 28401 > * . ; ■ - 

Good example of Cathedral^type architecture with rose ^window. 1 
and beautiful stone work, ; \\/\':'*'-* '• " ']"';■' . ; 

Oakdale Cemetery ^ v ^ : 
520 North 15th Street ,r : • , 

Wilmington, NC 28401 ; / ^ -r'.\.' 
(919) 762-5682 V r - 

A quiet place to. reflect on the past. Cemetery is 117 years 
old. There is a tour of specially selected sites of interest 
marked by arrows . Tour includes characters such as Rose O'Neal 
Greenhow^ famous Confederate secret agent; Hon, Edward Dudley , 
first elected governor of North Carolina; Henry Bacon, archi- 
tect of the Lincoln Memorial and many others . Good place tp 
do tombstone rubbings. r """ % 
No charge _ '. 

No -facilities - . ^---..^^ -J::^.,.- 

Cape Fear Technical Institute V 
411 North Front Street ""■■>>:■ 
Wilmington, NC 28401 / • -V 
(919) 343-0481 / ^ 

One part past, two parts present , one part, future; Cape Fear 
Tech b lands the culture and history of 'old Wilmington in a ; 
modern facility educating our f youth for the future* Good 
trip for students : the library is a museum in > itself* Fur- 
nishings are modeled ' after 18t*h-century tavern • Guide is ." 
very good wi-th" Students who thoroughly enjoy their fascinating 
visit to, library* ^ 

Students take tours right into classrooms and labs . Excellent 
opportunity to show them various programs continuing education 
has to offer , An underwate'r f habitat is on display. 

The school use s several boats 1 to train students in the Marine 

Technician Program* Students learn -navigation, sampling tech- 
niques and equipment maintenance aboard* Training cruises 

are also taken* Ask. for permission to possibly tour, the boats. 
No charge — weekdays only 7" 
Facilities^- restrooms 
Parking in^tot beside new building. 

The Cotton Exchange 
North Front Street 
Wilmington, NC 28401 

A bale of fun wrapped, £ n history I Located near Cape Fear Technic a 

Institute, across the river frqm Battleship North Carolina, 

The Cotton Exchange is a commercial are^a, almost like a mini-mall . 

It is designed like old Wilmington and set on the Cape Fear River , 

A good place to go afteii touring Cape Eeajr Technical Institute. 

There is an old-rtimey ioe cream shop I ^ 

Near Coast Guard ice breaker Northwind 0 . ^ ^ 

Ample parking in df rant of Nutt Street. 




9* Chandler's ftharf > v 
v^-V Wi ImlngC bn , NC 2f4bl • ; ■> 

On the riyer» Charidleir's Wharf features the. largest and' 
- most unique collection of historic sailing ships and coo* 
mercial workboats in the -southeast area as well as a nautical , 
museum, restaurant and riverboat cruise* Open all year f \, 
* 9i00 a.m. until sunset. Foot of Ann and Water Street, 

;i0 * 'Greenf ield Gardens - Municipal Park ; - ; i., :'lr\\:i\ ; ^; ; 
V South, of Wilmington on U.S. 421 ' 

. ( 919^ 763-9871 , : 7. , -•' v.-.:-";'-.- ;•;"•.•;■•« V : 

B \ Are you ready for a picnic or just a place to relax and unwind? 
'.Greenfield Gardens is 'the answer, It f s spacious* scenic and 
^relatively quiet* The kids can- run, explore or just relax 
under a shade tree around, this beautiful cypress lake. - 
No charge •* • V • '/ . ; ;•■ 

Facilities "picnicking, refreshments, res trooms 
■ Parking lot bes ide park suitable for buses . = ; : 

11* USS North Carolina (Battleship) v 

Norfih of 421; intersection U.S. 17, 74, 76 and NC 133 % 
■ (919) 762-1829 ^ 

Battleship is set up just as it would be when in action - 
. Students explore all through the ship. They can read; 
_ historical documents, view all aspects, of. life on board 
'* and let their imag ihat ions run wild. . 
Admission fee ; 

Facilities — res trooms, snack machine 

12- Intracoastal Waterway Bridge at Wrightsville Be^ch ^ 
U.S. 74 east of Wilmington 

Good area to observe local fishing, floundering and crabbing* 
Best at night* Small amount of parking. Park and walk under 
bridge • Sandy area suitable for small groups. Sandy beach 
._ leads into marsh area- Make sure students have long sleeves, 
long pants, shoes, socks and insect repellent* 

13- Wrightsville Marina v 
Wrightsville Beach, NC 28480 

Good for sketching and . observing small^ to mid— sized boats ;• . . 
(privately owned) * Good view of Intracoastal Waterway Bridge, 
Shrimpers can be observed on the mainland side qf causeway* 
No charge • 
No facilities 

Contact dockmaster t .• ■ • ■ ... - . ' *± 

14* Office of Saline Water, Wrightsville Beach Test Facility 
Wrightsville Beach, NC 28480 ': . ) . ■ , - 

The saline" experimental water .station shows how government and 
science join dollars with knowledge in an attempt to find a 
•. solution to the fresh water shortage by looking towards the sea - 
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- Tour begins with film on various test facilities, purposes » 

' processes and benefits. Guide will lead students through 
v - test facility, labs and ou|ddov Set ups V Students even get ; • ; 

* to taste .water dis tilled at the plant. Parking available 

: in front of the plant - ; Brochures available for you and 

' students > ^ ; v '." ; ! - : V^V-''ANu ; , =" " * ;-■ "V : ..* ' : . "i . . - '•• 

'r-.-; No charge - ;" ; '.. ;= ; /- r : . V %■ ■; \. ■ " . Y" .". ■ 

• Facilities r- restrooras . " ;]'. ■ 

15. International Nickel (INCO) . " , ; , 
Wrightsville Beach, NC 28480 _ . / ffc 
(919) 256r-2271 ' -^f ^ " ^ 
International Nickel is/a big corporation, with research try- 
ing to find metals tha'c will resist, corrosion. This facility 

* clearly shows how^^xentif ic exper iment s mus t stand the test 
of time and how large corporations such as INCO must pe willing 
to spend large, sums of money to develop a competitive product • 
Tour begins with film, then leads in^to museum of various ma- 
terials and tests and continues, into test facilities and labs „ 
Open to' junior-high and high-school groups- ; 
; No charge " , . . 

No facilities \ ... '[/ ' .'■ - ■■ .: . . • \ 

V?/ Contact Earl Baker well in advance * i* , ' ' ; 

16 . Hasonboro Jetty " V! 

Location: South end of Wrightsville Beach 7^ Drive until road* 
" - ends. There is a small parking 'area wtiere the road 

' loops around at the end. - j . . • 

**Potehtially dangerous field trip site with no swimming allowed. 

At the*tfi^uth end of Wrightsville Beach, there exists two rock 
v jetties placed by the dorps of Engineers in hopes of keeping V. 
the inlet open. Whether the jetties do more harm than good is 
a question that's not clearly understood . A good place tp dis- 
cuss beach dynamics and beach restoration projects taking place 
in the area* • ' . . ■ _ • ^ 

No charge 
}$o facilities 

17V 'Shell Island 

, Northern erjd of Wrightsville Beach : : , 

You need to enter beach at _ Johnny 
v Mercers Pier or get pemission to park 
at the Holiday Inn. Limited parking 
also along road. Walk is approxi- 
mately three miles. 

Excellent, beach walk. If you time it at low tide you will be 
able to explore many tidal pools. , Good to walk up the beach 
and back on the same road behind the dune where'you walk the 
marsh edge "back* Great for observin^fcarsh life p This is a 
scarcely used section of the beach * ^ 

; ' • There are' no facilities so make sure all, needs are taken care 
of at pier . 
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Moore a Greek National Ml it ar^ Park ;•'/-• .. 

Locations 20 miles outside of Wilmington, Take Hwy. 421 * 

north from Wilmington, Take left" at Hwy* 210 , 
* - T \ wh until you ■ : ; ; 

V'. \ v ; '.■ ",' - see the battleground signs # ? : ".. 

Mo ores Ore e k i ' several acres of -hills roiling in Revolutionary 
War history and /covered with T the firiery of nature, T^ere * 
is I wellrdone museum with dangers available to show classes ^ 
around • • f '■• ■"=.' . v-, : - ;v\ = 

■ No change , : v 
Facilities —- rest rooms , drink machines, picnic areas' 
Hours — open daily 8:00 a.m. to 5:00 p.m, 

thpoirt : '* ^^•••'■•;'"!. , V.; V : V- " v ^ ■/ '^V:--; ;■: ! ' /• 

Orton Plantation /' • ' \ -'V". • ; '." ' .V 

If" you have gots^to Ttim e and budget , Orton is a must stop • ' 

Beaut if u 1_ g ar d e n&^fid plan tat ion h ous e jiep let how the, : el it el;=i.; .; 

in ear ly North ^Carolina lived* 

Also, it is a rood area to study 

coastal plant and animal life, 

Walking the road tfhat leads into 
■the plantation makes an excellent 

nature walk affording good oppor- 
tunity to point out bird life . 
Jn. pond just before get ting ""to 

Orton you see many trees with 

osprey nests . You might even- get 

to see an osprey I 

Orton Plantation Gardens ! 
Winnabow, NC 28479 _> 
(919) 371-6851/ "* 
Admission fee '. 
facilities : ^ " •"" 

Carolina Power and Light * Nuclear Energy Plant ^ 
(919)457-6041 "• •" - . . -'. ' ■ - - S . 

Location; Just outside of Sout^hgprt * * Parking available 
V ■ beside visitors 1 center* '.. m '-- 

Engineers say it's power for the people'* The visitors 1 center 
shows the entire process from the reactor to the home. They 
explain the ^cost and tell* us to conserve * Many audio-visual 
and' manipulative displays set in ultra-modern atmosphere * J 

Suggested activities %<* Teachers , why not tell your students 
about the questions of the likelihood of geological faults, 
the altering of coastal ecology,, the availability Of fission— 
able materials for future user and safety measures and 1 standards' 
imposed . on this plant? After discussing, "these things % ask your 
students for their reactions to questions like economics vs. 
Ecology, ,how -to conserve electricity, or alternative power sources 
jfo c barge _ ' : - - .> . , . ;. ' 

Facilities - — rest rooms * picnic tables : 'V * - ; - 




r Cemetiryjdattea back to 18 th , century «; : Ideal for historical 
in^estigafc ions / and; tombs tone rubbings. 5 : ; ' 

1 Ko charge- ] ; : '\- :y . . u ;- v .-. •r-'-r ;• .:'^^>> v p--- 

' ' No ficiiifcies . .\ . .y -v 
Carolina Beach Area ' 

1, Southport - Ft , Fisher Ferry a ' 

Summer Schedule ;* Winter Schedule 

: Southport Southport *~ ' 

"' % 7 a.m. 1 p.m. '♦• 8 a.m. 1 :30 a.m. ; 

: •' ■ 9 a.m. 3 p.m. 11 a*m, 3i30 p.m. 

S: 11 a.m. 5 p .m. 1 . ' •. - . . . : . 

Ft. Fisher Ft, Fisher > 



8 a.m. 2 p.m. - 9 :30 a.m. 2 :30 : p .ma 

10 a.m. 4 P .m. 
12 a.m. 6 p .m. 



10 a.m. 4 P.m. 12:30 a.m. 4:30 p.m. 

f 



Ahoy, mates I Why not cast off and take a ride that 's really a 
trip. Twenty to twenty-five minutes of ^salty adventure with 
the North Carolina Department of Transportation's ferry service 
- from Southport to Ft. Fisher. .• ... 

P.S. Don't forget to post your, lookouts for herons , egrets , 
loons, the brown pelican, or if you're lucky, the water N turkey! 

Carolina Beach State Park . . ^ 

P.O. Box 475 • . 

Carolina Beach, NG . 28428 ... . : , 

(|19) 458-8206 -■■'■..■/: - , : . . 

Located in a pine- forest just outside Carol ina Beach;. Ask , 
park^ranger to talk with students; about (Ebe ; area.;, - • .'- \ 

Facilities^ — - water hook-ups, bath house . ^ ■ " 

-North Carolina Marine Resources Center/Ft . Fisher 

General Delivery 
r Kure Beach , KG 28449 

(919) 458-8247 ' 




A million-dollar facility 
with a million things to do I 
Here are just a few of them. 
Field tra^s to the beach, ' • - 

marsh an4 rocky outcrop are available to groups. Exhibits, 
films , a large touch pool and nature trail 4re also available. 
Request a printed trail guide and summer calendar af events. ' : 
Ask the education coordinator to help you'.design /yWr field trip 

No charge. "■; '• * * • '-^1?' ' * ' : ' ' : ' 

Facilities — restrooma . ? -". * : . - 
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4 . Ft* Fisher ; Museum ; ."-^ :y l \'-'y-\^.. 

•: Kure Beach » NC 28428 ; / V\Kv>V Wr'- w->-V^ 

(91?) 458-5538 : v ■<'". Y^^>' ^-V- ;^'.\^v^,- z'. 
Here's one you won't want to miss. See how science works 
to preserve our past • Excel lent historical museum, concerned 
mainly with the Civil War* Short film will be shown » . 
Parking in* iront of museum. , 
No charge ■.■ 
: ' Facilities ™ restrooms; v 

Hours --Tuesday thru Saturday, 9 :00 a.m. to 5:00 p.m. 
. Sunday, 1 :00 p.m. to 5:00 p.m. 



Accommodations and Inf ormati 

Tfie Greater Wilmington 
, Chamber of Commerce 

P.O. Box 330 
..Wilmington, NC 28402 ^ ^ 
. * (919) 762-2611 

' Pleasure Island 
Chamber of Commerce 
Drawer A 

Carolina Beach, NC 28428 
(919) 458-8434 

Southport/Oak Island 
Chamber of Commerce " 
Route 1, Box 52 
' . Southport , NC 2^461 
(919) 457-6964 

The North Carolina Bapjtist Assembly, a religious retreat and 
conference center , is located on the mouth of , the Cape Fear 
River, south of Wilmington, The Assembly occupies what was once 
Fort Caswell, a military installation with over 150 years of im- 
portance in our country f s history .( The primary purpose of the 
Assembly is to provide religious retreats for North Carolina. 
Baptists. The Baptist Assembly willK howeyer , acconfflaodate -non- 
profit groups and will gladly lodge 44H and school groups as 
space -is available* An auditorium, dining facilities and lodging 
ars available February through November - For more information 
contact: Reservations Office : J "/ ' 

North Carolina. Bap.CistV Assembly - " ' 

100 Caswell Beaclv Road, 
Southport, NC 28461 
(919), 278-9501 






/ 



jgputhpqirt /rand Brunswick County -•• ?=,v ■ V V 
* Resources peyelopmeht^ Commission.: for Brunswick County 
;-.\"v" F,0> Box 638 * ' V'C- -J- 

^ Southpor t> NC 284 6 1" 

(919) 457-6356 - J v 

;Wrightsviile Beach 
Wilmington Chamber of "Commerce 
Waynick Blvd . : * : 

Wrightsyilie Beach 9 NC 28480 
(919) 256-2308 ,/ 

Acknowledgements, * • • 

Thanks for preparations and editing: 1st edit ion, Mary Olson 
: and Charlie Baker ; 2nd edition , revisions and additions f 
Jaynee Hedlicott . ;. 




82 



86 



x 



0 

ERIC 



iTATEWIpE FIELD TRIP SITES AND RESOURCES : • ; 

> There are several fie Id trip sites across the ate that offer 
exeiting^jnarine and aquatic programs for youth- Touch tanks, marine 
aquaria ancl exhibits can be found from the mountains to the coast. Take 
advantage yof the Opportunity to explore a sample of the ocean in your, own 
tie ighborhood ! / ^ 1 " ^ s 

- Federal and State Fish Hatcheries in N.C. 

A visit to a North Carolina fish hatchery is a great opportunity for 
young people to ^^1 

our rivers and streams with fish/ Watch brood fish being artificially 
spawned f see how. fish eggs are incubated and cared for, feea^a« trout some 

trout xhbwfcVV'. " ' .' . ' '= 

Both cold and warm water species are being raised in North Carolina. 
If contacted in advance, hatchery personnel will be glad to give your 
group a tour of .the hatchery and explain its function. Ask the manager 
to explain how the hatchery attempts to preserve our natural resources 
and meet the needs of recreational fishing, (Contact the hatchery well 
in advance to find put when some of the most exciting activities, i.e., 
spawning or stocking will occur.) 

=■ • ■ • . t - . ■ ■ • 

• Federal Hatcheries * -• . ■• ", 

Edenton Fish^Hatchery Pisgah National Forest Fish Hatchery 

P*0- Box 32$ ' _ / P.O. Box 158 - _ . . • _ 

Edenton * NO 27932 " , Pisgah Forest, NC ' 

Manager! Elliott A. Atstupenas Manager : T,R. Chastain 

(919) 482-4118 '. (Trout) 

(Striped Bass ) 

M&Kinney Lake Fish Hatchery 2 - - 

feffman, NC 28347 
Manager: Jiloyd D., Wright 
(Bluegills , Largemouth Bass) 
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State Hatcheries 



) 



Arpatrpng Fish Hatchery ; v; : 

Route 3 » Box 234 y , 

Marion, NC 28752 

(704) 7S6-4i7?-; 

(Trout) 

Fayetteviiie Fish Hatchery 
Route 4V Box 395 
Fayetteviiie p NC 28304 
(919) 867-6390 : : / 

(Bass , bluegill , striped bass) 

Marion Fish Hatchery 
Route 6, Box 685 
Marion, NC 28752 
(704) 652-4040 
(Trout) " — - - ~ - — _ 



, Tablerock Fish Hatchery ; 
Route 5, Box 348 
Morganton, NC 28655 
(704) 437-397 7 
(Trout t Tiger Muskie) ^ : : 

Wayne svilie Fish Hatchery 

Route 1, Box 624 

Wayne svi lie, NC 28786 

(704) 456-8758 

(Trout) ; u > - ; 



Museums and Science Centers 



Catawba Science Center 
406 - 3rd Avenue, N.W. 
Hickory, NC 28601 v 
(704) 322-8169 



(Saltwater aquaria, shell 



Department of Cultural Resources 
109 Jones Street 
Raleigh., NC 27611 
(919) 977-2111 ; . 




ectione, programs) 



Discovery Place 
301 North Try on 
Charlotte , .NC 28202 
(704)- 372-6261 



(thematic exhibits, large aquariums , toUch 
tanks, "Aquapod" informal demonstrations 
of marine science-related topics) — 



Division of Archives and History 

Publications 

109 E. Jones Street 

Raleigh, NC 27611 

(919) 733-7442 . <, 



Hampton Mariners Museum 
120 Turner Street : 
Beaufort, NC 27408 
(919) 728-7317 



(Museum interprets: North Carolina's many faceted 
historical alliances with the sea, as well as 
its coastal natural history*^ Sea and shore 
birdsy marine fossils, shipTnodels, and tradi- 
tional boat building are all displayed at the 
museum. Field trips and lectures are available 
to the public... Write for museum brochure.) 
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Natural Science Renter 
4301 Lawndale Drive 
GreensboroV NC 27408 

t9I9Xj258^769 7 / ; ' " 

Nature - Science Center, 
Museum: Drive 
Winston-Salem, NC 27^0? 
(919) 767-6730 • -: : 



(Marine Programs offered Npyember-^larcb only . 
Touch tanks , Marine programs films, ) -/If."". 



C^^By the 3ea M ' ^ marine animals of the tidal 
lone , touch tanks , slide show, "We.' Care , 
About Oceans' 1 , ) ^ ;. " '"■ 



Rocky Mount Chi Id rSti's Museum 
1610 G^y Street' ' 
Sunset Park 

Rocky Mount , ' NC 27801 i 
(919) 977-2111 ; ; • > 

Schiele Museum of Natural History 
1500 E* Garrison Boulevard 
- P , G v Box 95 3~ ^ , -•• ~ ^M^t^-^r ' 
Gastonia, NC 28502 . . 

(704) 864-3962 or 865-6131 




e fossils , shells , dioramas , talks,) 



(Marine .exhibit in spring, field trips, 
films and library. Outreach, program 
takes museum resources to schools • ; 
churches and community clubs.) 



Western North Carolina-Nature Center 
Gashes Creak Road 
Asheviile , NC 28805 * '.. 

(704) 298-5600 . 

Call between 1 — 5 p ,m. Wedne sd ay-Fr id ay 



North Carolina State Museum 

of Natural History 
Bicentennial Plaza 
Raleigh, NC 27611 



(Mar ine Environment Exhibit 
January 30 - April 11. . " ... 
Touch tanks and a variety of 
mar ine programs * ) . • .- • • . 



(Marine mammals., fish, & 
r shell exhibits.) 
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• i '-;V;'- " ; "' v ' - v s ^section three , ~v "• - 

reference guides ^fo.r • field irips : ^ -.V 

Amphibians & Reptiles of the Carolines and 'Virginia. Martof, Palmer, 

" Bailey & Harrison,- University of North Carolina Press, Chapel. Hill, 
■■ NC, 1980, V y • ; ' \ "", '% C- ■ ' - : ' • v % ; 

Audubon Water B ird Guide « Pough - Doubleday and Company , Inc * , Garden 

City , N J . . c - 195 1 - ...... - . "■" -y '""-j."",- V.o .:v..:'S ; ;; ..=."■ V •7'" , I v 

Barrier Island Ecology of Cape Lookout National Seashore. Godfrey & " 
Godfrey, National Park Service. No. 9, ': .J-- ->-V, 

Birds of the Carolinas * Potter, Parnell & Teulins. The University of , \ 
North Carolina Press, Chapel Hill, NC: 1980. 

A Checklist of Marine Flglf^B^f Beai/fort, North Carolina, .• Ross* Duke 



University Marine Laboratory Reference Museum Beaufort, NC, 

. A Cheekl isj, of Xommon Inver tebrate Animals, of Beaufort , North Carolina * - • . . 
fcfe Gray & Kirby-Smith. Duke University Marine Laboratory Reference 
^ Museum, Beaufort, NC* 1977. V 

k - -- ; , ' ' , . " = ' 

\ ' ..•«.,. ^ • * . '. ■ . ' ' ■ *■ . ' . ' r § ' m =.-■.-- ■ 

Common Jellyfish and < Comb Jellies of North Carolina / Institute of Marine . 
. Sciences » University of North Carolina* Morehead City, NC 28557 , 1979 * 

'Discovering Your Environment , Ashton & White. N.C . State Museum of 
■• - Natural History, State Department of Public Instruction, Raleigh, flC; 

The Ecology, of Intertidal Flats of North Carolina: : A Community Profile , _ ; 
'"]■_ ■ Peterson & Peterson, Information Transfer Specialist* National Coastal 

: Ecosystems Team, UYS v \Fish & Wildlife Service, NASA-S 1 ide 11 Computer ^ 
4 \ Complex, 1010 Gause Boulevard, Slidell,* LA 70458, 1979. ' ." ' - " 

The Ecology of Intertio'al Oysters Reefs of the South Atlantic Coast I A ;\ 
Commun i ty Pr^fTlei ■ Bahr & Lanier * Information Transfer Specialist , 
National Coastal Ecosystems Team, U*S, Fish & Wildlife Service,. , 
NASAfsiidell Computer Complex, 1010 Cause Boulevards Slide II, LA 70458. 

*- ■ 1981 1 , = • " . v - ; ; t * *\ • 

* •. = • . • •• - • ; = .<■._■«■.■ ■ . ■ - * 

Fuel 1 Gibbons ? Beachcomber 1 s Handbook , David McKay Company, Inc* , New York, 
• NY . 1972 . ' " - ; ' :, ' . 5 - . * ; - ' - ; ' . / 

A Field Guide to 4he Atlantic Seashore . Gosner . (Peterson Field Guide 

; Series,) Houghton I'ifflin Co,, Boston, MA, 1979.": * . ;i 
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yield Guide to Eidiible Wild^iants of ^Eastern, and .gentral North America . 
f 4 Peterson^ Xee.>-( Peterson field; Guide Series * ) , v : ' > : v - 

Foss il Vertebrates Beach fcfrid Bank> Col lee t ihg for Amateur ay Thdmasv v'yv- *v 
; V. 22" Larkspur V rHender so ? NG~ 2 87 3 9 V v.c>. 1568 , 1977 . ; • : : . ^ ; 

From Currituck to Calabash* VPilkey ,: Ne al , F ilkey^ .& Riggs . ; 2nd Id it ion. 
w. 1 •;*, , North , Carolina 'Science !> and Technical Research; Center , Research* Tri«? 
~ ;? - / angle Park ^ m, 277<09* ^ r : \""""" ^- ^"-V :'V;;; : ""\V'"-: 7 

A Guide to Common Marsh Plant? of .North Carolina* Wilson. UNC Sea Grant* 

$1."50.:;^ .;;';.':- : >* ^ , " •• " : - : /; , .." r 4 - ^ : v v / ;; ; V 

Guide to Beach Field Trip Activities ■ A collection of 24 measifcement 
: - ~ investigations - $3-50. Project. CAPE, Post Office Box 640, 
4;'V- Manteo, NC 27354.^ * v"^V r v> orV ; V; " •• * ' ••• . " ^//X; v.' "--" * A ~ 

Guide to Some Trawl-cVught Marine Fishes From Maine to Cape Hatteras , - '-. " - 
- v N b r t h ' C at' 61 in a ^^[Dj^ - Te chnica 1' Report NMFS- Circular 431>Fles eher . - 
w ' 1980- U.S. Department of. Commerce, - National Oceanic & Atmospheric * 
'•„•: >; vAdmiriistration :> Rational Marine Fisheries Service , Superintendent of r 
. ; ^ Documents * vU .S - Government Printing Of f ice f Washington, DC 20402 .. 

Ho,w .tb Live with An Island : A Handbook to Bogue Banks , Pilkey, Pilkey 

• :& Turner . North Carolina Science and -Technical Research Center . f 

^The vLivi^g Land . * Schumann, Dale Press , Chapel Hill, NC. 1977* 

New: Hanover Banks : Then and Now , Clear'y & Hosier. .UNC Sea Grant Pub- 
■:>;■- lic^iion UNC-SG-77-14 , .105-1911 Building, Raleigh, NC 27650. ' 197.7 . - 

the Ntf Marine & .Estuarine Moliusca - An Atlas of Occurrence.- Porter. 

UNCyl^titute of Marine Sciences, Morehead City, NC 28557. 1974. ' . , 

Ppcosin- Wetlands . Richardson. . Hutchinson Ross Publishing Co * , Stroud s-^ 
" - burg, w ; PA. 1980. -.' r ; ' * ' '. - ^ \ - / - - \ / - . 

Sea Shells Common to North, Carolina . Porter . UNC Sea Grant . $0.75 . 

Seaeoast Life , An ^ecological guide to. natural' seashore communities in \" 
North Carolina, Spitsbergen. .N ♦ C". State Museum of Natural History. 

Spying; Comes t'o"te Roanoke , Manooch. Bra Press, Davidson, KC . 1979. 

. , . ^ • " . ■ . ' ' . •. r : . - •''.' fc - ■ . .. ' s) ■ 

•Tidal. Mar s he s ; -The Boundary^ Between Land .and Ocean. . FWS/0BS-8Q/15 . ; ^ 
/ . (A concise, up-to-date look* at tidal marshes .of • the U.S.) Avail- 
able free by. writing! Information Transfe.r Specialist, National 
. t Coastal Ecosystems Team, -^.S. Fish and Wildlife Service , NASA- 
Slide 11 Computer Complex," 1010 Cause Boulevard, Slidell, LA 70458. ' 

The Tide Marsh Guide,: Roberts,- E.P, Dutton Co. , New York/ NY . 19 79 . - 
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Vegetation and ■'" Ecological Processes dn Shackleford Banks , : ; Au. Nation Park 
■ Monograph Service • : No , 6 ., ; : r v.- v. ; . =-V ; 

Wil<£ Flowers of North Carolina^ Justice & Bell . - The University of Nor th J 

• Carolina Press t Chapel Hill 9 NC • , c . 1968 f 1979 • v \ 

Wildf lowers of the ^Quter Banks The Dutaei of Dare Garden Cliib. The Univer- 

• sity of North Carolina Prfss » Chapel Hill » NC . 1980 , • ; 

Golden Guide Series.' Inexpensive > informative pocket size books* Avail- 
able at book stores . * V *"-.'.= 
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Birds 
Ecology 
Evolution 
Fish 



Fishing 
Oceanography 
Seashells 
Seashores 



Zoology 
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SECTION FOUR 



. == ' EDUCATORS , F TELD TRIPS AND LIABILITIES 7 v v ■ ■ "r '..':[ 

Many school administrators have eliminated field trips from their 
* curriculum because of (1) the high- cost of transportation, (2) the in- 
creasing difficulty of disciplining students, (3) the "back to basics" 
idea, and (4) the increasing freuuency and expense ol liability suits* v 
Another reason for the_ demise of the educational field trip is that some 
teachers have used it wJly as a method for getting out of the classroom* 
with little or' no plan integrate it with the curriculum* This relates 
directly. to the liability problems since the poorly planned and executed 
field trip not only gives field trips a bad name, but also leads to in- 
creased potential for a liability suit ^ This article will suggest ways 
to avoid the liability problem and also will demonstrate to school offi- 
cials that statistics show academically-related field trips are actually *' 
a minor source of liability suits. ' '. * 

Legal Trends : Two legal trends that affect all\s_chooL activities , 
including field Strips, recently have developed - . F ir s t~T! k S-4fte large number 
of tort cases (breach of duty) brought against schools and teachers across 
Che country, partly because schools in most states can no longer consider " 
themselves immune from litigation under the old doctrine of "sovereign 
immunity ." . • • • ™ 

. Research by Alexander (1971) arid Krepal .at al» (1$77) shows thdt 
little if any of the current increase can W attributed to field-trip 
activities- ; Based on the number of* reported injuries, the "danger .spots" 
that may lead to litigation are inter scholastic athletics , playground 
activities, physical education and* shop classes * In a survey by *DuvaI and ,'■•.= 
Krepel ( 1978) the. question "Have you had any recent court decisions regard- 
ing teacher : . resp onsibi lity and liability in the mat ter of f i eld trips?" ~ T - 7 ~T 
was asked of 50 state attorneys general, a sample of state superintendents ; 
of instruction and some of the leading education associations . Only : in 
Kentucky was there a field-trip-related incident, and the court refused to; 
consider the matter since the drowned victim was over .18 years of age^ 

The second trend is increased^ amounts of claimant damages sought in 
liability eases » Lawyers for plaintiffs seem to use the "deep pocket" 
approach in their claims, which increases the incentive to sue, as well as . 
the cost of settlements^* ^ 

w Legal Responsibilities of the Educator t Howard (^968) states, • 
"Teachers are personally liable to pupils for injuries occurring -because .pj- 
of teacher negligence." Putting this point in perspective, S ch imme 1 Jfl 972) 
comments , "What Mr Howard fails to point out is that every .citizen is per- ;>- 
sonally liable for injuries that occur because of negligence , " The principles 
of liability are the same for all citizens* • However, to avoid being considered; 
professionally negligent , a teacher mu s t prudent ly plan . and carry; du t ac tivi- 
ties for students . .; ' : ; : ; . 

• ■ ... ' ; 4 1 . " :. i , V < ■ < " ' ■ . \ 
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Hoffman ( 1970-71) quotei the Supreme Court of Wisconsin I V . - : 

"Teachers are generally held in high regard/ fey the courts, and both sta« ■ 
tutory and in the case law reflects this interes t # However , teachers are 
presumed to know the laws- and - the policies established by the ir v loeal 
district's bo ard of e due at ion • " Te ache r s shoul d \Jc ons id e r it p ar t of "their 
responsibility to be come f ami 1 i ar with sta te 1 iabi IS t y laws , Teachers -• 
-should' also ask the advice of the school district f s/ legal counsel before 
planning special programs or activities- Above . all , thjgy should, not hesi- 
tate to contact the state *s attorney general .for advice 

When an accident occurs that leads* to a suit, the attorney for the 
plaintiff (the victim or guardian) must prove three points • First f at : 
must be" proven that the educator did not perform the assigned. or assumed 
duties correctly; legally, this is referred to as M !breach of duty*" 
Did the educator act with reasonable care , or as any prudent teacher would 
have done under simiLar efrcums tances? Second, the breach of duty must be 
shown to, have contributed to the injury* Could circumstances leading to 
^the in j ury have been ' avo ided by preplanning , or thrpugh actions th4 teacher 
cou Id - have t ake n t Third, the a 1 1 orney mu s t p r ove • t ha t the re wa scon tribu- . 
tory negligence on the part ..of the plaint iff. Was the possibility of the 
accident increased by the behavior of the "child? This third point is re- 
lated directly to the age of the child* Younger children are legally, less 
responsible for their "actions than are older children* 

How Not to be Negligent on a Field Trip * Not all teachers should con- 
sider us ing % f xe Id tr ips as part of, their program* they should be avoided 
by those who are not organized , have- poor control ovar students s or are ; 
uncomfortable outside the .classroom environment. Principals and other 
schefbl adminis tratprs should identify and separate these teachers* as well 
as tho6e who would use field trips .merely to get out of t4ie classroom from 
those who see the field trip as a legitimate part of an innpvative program. 

The first step* in avoiding liability suits is a good, written plan 
which the principal should use to evaluate the field trip to decide * just 
how many students could participate effectively and safely. All too often, 
r aHmrniatra t or s do7 no t~ 1 ike — t © ad j u itf ~s ebadu Xe s~,~ Wnd~€mB^c f : ^vB^^\iB~^iB'^ h e ~ " ~ 
eKpected to accommodate too many students for a safe meaningful experience* 
This is especially a problem for field trips to natural environments* The 
following steps should be taken 'in planning a field trip* / . 

Av Pre-trip Planning :•• ~~ ■. • ' -.- • • - • ■ • 

T, Develop clear goals for the field trip. -4 

a. How does the field trip .relate to ongoing studies? 

b . 1 What ^^J^iyi ties before and after the trip could be 

developed around it? . 

2, Select an appropriate site . ' 

'* a* The teacher should decide what facility or Mtural area 

will best suit the needs of the students^T"^ A trip to a 
museum* zoo or aquarium may be more helpful than a trip W 
to a marsh to study fish, On the other hand , if the 
, 4 '" • object is to study coastal ecology, it would be better 

•', to visit the natural environment. 




90 



9 4 



b* Never take students to a site that you have not personally 
visited » \ ; ;..-'*:=..' ,. ; -: - .1' W ■ V 



Be 
the 



• k site should be safe and easily traversed by student a . 

• Know the* restrictions on use of, land and get written 
approval from landowners . Notei 'Liability of the 

: landowner. Varies according to the ac c e s s ib i 1 i t y* o f ; the 
property. If it is private property not in commercial 
use and you receive permission, the landowner * s respon- 
sibility is the same as previously mentioned on personal 
liability- If the owner has a commercial concern thi 

v people pay to visit , his or her liability can be mh 
greater * / . >. 

• Preview-^act ivities planned for your students . - Yo& can- 
not, for example , estimate the depth of water and pud 

":^JL in a salt • marsh creek jus t by ^looking . at. \t , ^andean- 
untried seining exercise cpuld be very dangerous /for 
students. ■ , 

• Be sure to. coordinate your activities with the proper 
officials if visiting a museum, park or other facility* * 
Many of these areas have interpretative naturalist^ 

or educators that ban provide programs or other assis- 
■ ' tance * '"' -\ ? " ' •. • ! •' 

; • Be aware of local ' conditions such as weather and tides - * 
that might create a problem- 

•'. When possible , ^Locate people who are knowledgeable about 
* the area and seek their advice or assistance on the trip* 

sure to bring 'and use proper 1 equipment. Train students in 
use of special equipment- I _ '"; . ■ ;,. ^ - -. • / _ 



Have* enough help- One adult for 10 secondary or one for 5 ; - 
primary students is suggested, or one for 5 primary students 
is a suggested ratio. Select only responsible adults who are 
. interested in the program and will actively supervise - Do 
not use chaperones who insist on bringi'ng other family members* 
especially younger children. * > 

Prepare a fact sheet for parents ' and students whicsji includes 
activities* itinerary, instructions on clothings expected be- 
hav,ior~. High-risk activities *like scuba diving* snake collect- 
ing and mountain climbing should be explained thoroughly. 
Parents should be required to sign the sheet to indicate that, 
they have read Che information?*! This does not waive thei^ right 
to sue; it just demonstrates *that the teacher , provided informal 
t ion to the parents • ' 
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6. Require a simple health £oxm asking about allergies (g*|* 9 

bee itings) or ailments that Imay .occur * on -the tr ip .. The ,> //; 
name and phone number of each student 1 a physician and a fioms 
phone number should^be included. * These health- information 
sheets should be taken along on f the trip . They can be in- 
. valuable^ in an emergency. ; , : ■■ ■■" 1 

7 . Develop an emergency plan . If there is an ^ccident , know ;' ; 
where to get help $ especially from life squads and hospitals . 
Go over "the plan with your assistants so that, everyone; knows 
what to do- : = ■■ - • :''>;;;=='-'.-, I " ' : 

8. After planning is complete and all information prepared, obtain 
official approval for the tr^p . Go through proper channels [ 
according to school or institutional policy. This is a very' 
important point that cpuld be /reviewed in court. - „ '/ . • - 

9 V Safe, appropriate transpdrtat ion is the re spons ib ility of the - - 
. teacher , but liability in case of accident usually lies ♦with — 
the driver of the vehicle- Plan activities during travel, 
* including stops on. the way at points of interest J ^he time 
% . in a bus or car* can be used to prepare students /or the experi- 
ences they are about to' have . . 

■"■"*" .\ ' .-. * ' 

Executing the Plan a _ - 

1, follow your written plan; try to _avoid major unplanned ^ctivities • 

2* Keep chaperones informed and involved in the program- They should 
be par tic u 1 ar ly aware of their roles in all* activities - 4 

3, Follow emergency procedures ih case of accident* If an accident , 
occurs, avoid unplanned communication with the press ; let school/ 
officials handle this sensitive area, f * . ' ■': 

4 , Keep students, under control at all times . The legal def inition 

of control varies, with student age , T Elementary /student*s must / 
be under voice control %of the teacher or chaperone at t all" times'. 

Be- aware of student f s needs ; do not get so involved inactivities * 
that you lose touch witl£ the group- - . : . • 

Parents and students should be informed iir .advance that behavior 
that could lead to injury will not be tolerated and that students 
who misbehave wi-11 be sent home by the school "administration- / 
One way to approach this problem is with a written student contract 
that specifies what the teacher expects the student to achieve and 
how the student is t© behave on the trip . * * _ 

7 . Free time 'should be structured and chaperoned - Avoid athletics or 
activities in the ''high-risk" range of potential liability. / < •■ . 



C. Post-Pie Id-Trip Activities 



1. Use the field-trip activity as part of the classroom learning 
experience,* * j *■ < * . ■ = . 

2- Use the press oh cfmpus^( school newspaper) and in the|community 
to tell others about the field experience. Conmunity support 
for such projects will encourage reluctant administrators. 

- ' . . " - ■ V >J • 

. Conclusion . Literature on school liability and interviews with * 
insurance company officials and other experts indicate that field trips 
have produced no more liability cases" than activities carried out in the 
traditional clasatoom. Therefore, the argument often used by school 
officials that field trips are too hazardous has little" basis in fact. 



S 



However* the possibility of s 
is real and should never be taken 
istratorsT \ All field— trip leaders 
sibilities when* developing a field 
should receive written -approval fr 
be reviewed by participants and" th 
keep records of their plans, offic 
witnesses and professional liabili 
leaders must maintain control and 



uitj-produoing accidents in the field- 
lightly by field-trip leadew or admin- 
should be aware of their legal . respon- 
-trip plan. Once developed, the plan 
om the appropriate authority and should 
sir guardians. Field-trip leaders should- 
ial approval, accident reports , adult 
ty insurance. " Most of all , fiald=trip 
coranon sense • • 
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